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Pictured above is David W. Lillie, a nuclear metallurgist 
and hence one of a group that’s exceedingly important, 
alarmingly too few. 

Dave is a recognized authority on nuclear research and 
physical metallurgy of reactor metals. Right now he is 
with the General Electric Research Laboratory doing 
specialized long range research in nuclear materials prob- 
lems. But what makes him important to you, personally, is 
his authorship of the Metals Engineering Institute’s home 
study course, Metals for Nuclear Power. 

Now you can learn, from David Lillie, many aspects of 
currently available information about the role of special 
metals in the realm of nuclear power. 

And keep this in mind as you read on—Metals for 
Nuclear Power contains authoritative material, current 
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material, valuable material. It was written by an expert. It 
is offered by the Metals Engineering Institute—a division of 
the American Society for Metals, a respected and honored 
Society with forty years of educational success in the metal 
industry. 

But why should the course interest you? Here’s why. 
What is of more interest to the metal industry than the de- 
velopment of metals for nuclear power?—where is the po- 
tential greater?—and will not the demand for nuclear met- 
allurgists grow and grow as industry becomes more and 
more nuclear minded? That's why you should take the 
course. Be ready. Be current. Be able. Be available. 

If you have a B. Sc. degree or equivalent practical expe- 
rience, your enrollment will be accepted; you will learn 
nuclear metallurgy via the Metals Engineering Institute. 


“METALS FOR NUCLEAR POWER™ 


THE GREATEST, MOST AUTHORITATIVE AND UP-TO-DATE COLLECTION 
OF NUCLEAR METALS INFORMATION EVER ASSEMBLED IN COURSE 
FORM FOR INDIVIDUAL HOME STUDY OR IN-PLANT GROUP TRAINING. 


Lesson 1-—Energy Sources Today and Tomorrow. 

Lesson 2-—Atomic Structure, Particles, and Rays. 

Lesson 3-—Nuclear Fission and the Chain Reaction. 
Lesson 4-—Reactors: Principles, Components, and Types. 
Lesson 5-—Sources and Processing of Uranium Ores. 
Lesson 6-—Metallurgy of Uranium. 

Lesson 7-—Plutonium and Thorium. 

Lesson 8-—Moderators, Reflectors, and Shields. 


Lesson 9—Reactor Control. 

Lesson 10—Structural Materials. 

Lesson 11—Coolants. 

Lesson 12—Radiation Damage. 

Lesson 13—Fuel Processing and Waste Disposal. 

Lesson 14—Radiation Detection and Handling Techniques. 
Lesson 15—Materials Research Safety in a Nuclear World. 


This is only a brief sampling of the comprehensive material covered in Metals for Nuclear Power. Each lesson 
is thorough and extensive. Collectively, the lessons comprise a reference book unobtainable elsewhere. 
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17 COURSES FOR HOME STUDY OR IN-PLANT 
TRAINING ARE NOW AVAILABLE FROM MEI 


Oxy-Acetylene Welding 


Copper, Brass and Bronze 


(J Blast Furnace Operations (_] Primary & Secondary Recovery of 


For full information on Metals for Nuclear Power and other ! 
MEI courses, please mail this coupon—at no obligation. : 
' 
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' 
i] 
MINIS 5a acanton'g Wi hia eens ate saise NSCS uA ae A Be Makasar aia dep anee RN AERA OE t 
i] 
IRS 3 ois. wrace'g See S ero HaG CRan a oA Na UN Nee Maeleetn Leos : 
' 
| Se eA SE Zone ee : 
‘ 
NY a5 0c.dis osw rcs are sea Sis He a GM led eee Renesas Malema sane 3 


(Check here if you would like a brochure on in-plant training 
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Republic’s Earle Smith Made 
Honorary Member A. S. M. 


Honorary membership in the Amer- 
ican Society for Metals is the highest 
honor conferred by the Society in 
recognition of one man’s contribution 
to metallurgy and the profession. 
Earle Clement Smith, chief metal- 
lurgist and director of research for 
Republic Steel Corp., is deserving of 
this honor—conferred only 24 times 
in the 41-year history of the Society. 
He has been pre-eminent in the ap- 
plication of science to steelmaking 
and a zealous worker for advance- 
ment of the metallurgical profession. 

Since the beginning of his career 
in 1915, Earle Smith has applied his 
tremendous energy to diagnosis and 
solution of diversified metallurgical 
problems. Fortunate for steel pro- 
ducers and users alike he has always 
shared his intimate knowledge of 
steelmaking and materials for the 
benefit of others. From his store 
of information he freely gives some- 
thing to everyone who comes to him 
for enlightment. This noble attri- 
bute in particular was recognized last 
year when he was named honorable 
foreign member of Verein Deutscher 
Eisenhuttenleute—and honor rarely 
given outside Germany. This honor 
came out of gratitude of the Verein 
for his exchange of fruitful know-how 
and for the practical assistance he 


has given many of its members. 


While a great part of his career 
has been devoted to practical aspects 
of steelmaking, Earle Smith always 
found time to study the theoretical 
side of the process. He applied prin- 
ciples of microscopic mineralogy to 
classical studies on the constituents 
of basic openhearth slags and their 
influence on the steel bath—giving 
rise to the precept “if your slag is 
right your steel is right”. His en- 
thusiasm and keen perception have 
spurred such important developments 
as the use of top pressure in blast 
furnace operations and the direct re- 
duction of iron ores, 


He has acted as co-ordinator of the 
varied research activities which Re- 
public Steel Corp. has, for years, 
carried out in the practical workshop 
of the company’s plants, manufactur- 
ing divisions and mines. Recently, 
with the completion of Republic’s new 
Research Center he was assigned the 
additional duties of director of re- 
search, which formalizes his past re- 
lationship with the company’s re- 
search programs and delegates ‘to 
him direct responsibility over basic 
and applied research. This respon- 
sibility comes to Earle Smith as rec- 
ognition of his unique ability to trans- 


late the results of research investiga- 
tions into practical values. 

His knowledge was put to the serv- 
ice of the nation during World War 
II when his advice was sought on 
countless problems connected with 
ordnance steels. He was directly re- 
sponsible for rolling ingots into 
blooms for gun forging plants. He 
has served the country on numerous 
metallurgical committees and mis- 
sions. 

The American Society for Metals 
honored Earle Smith with its Gold 
Medal in 1946 and as Campbell lec- 
turer in 1950. His contributions to 
the metals industry and to metal- 
lurgical education have been rec- 
ognized on numerous other occasions. 
For several years he was chairman 
of the Advisory Council for Science 
and Engineering of the University of 
Notre Dame. Both Ohio State Uni- 
versity—his alma mater, and Case 
Institute of Technology, have awarded 
him the Doctor of Science degree. 

Earle Smith—metallurgist extra- 
ordinary—has sh own remarkable 
prowess in putting scientific findings 
to practical use for steel producers 
and consumers. His work and his 
willingness to help others have bene- 
fited greatly the whole metals indus- 
try and the metallurgical profession. 








Discusses Isothermal Transformation 





R. A. Grange, U. S. Steel Corp., Spoke on “Isothermal Transformation of 
Austenite” at Indianapolis. Shown are, from left: Dean Hanink, secre- 
tary; G. Sommer, vice-chairman; Mr. Grange; and Charles Patton, chairman 


Speaker: R. A. Grange 
U. S. Steel Corp. 


R. A. Grange, Research Center, 
U. S. Steel Corp., spoke on “Isother- 
mal Transformation of Austenite” at 
a meeting in Indianapolis. 

Scientific study of the heat treat- 
ment of steel is of recent origin. In 
1930, Davenport and Bain published 
their work on the effect of time and 
temperature on austenite transforma- 
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tion. Since then they and other in- 
vestigators have developed the TTT 
curves, or S curves, which serve as 
maps to chart effect of heat treat- 
ment on the structure and proper- 
ties of various plain carbon and al- 
loy steels. Two early methods of 
studying the transformation of aus- 
tenite were by thermal analysis and 
length changes. 

The most informative method of 
studying these transformations is the 


metallographic examination of speci- 
mens that have been held at constant 
temperatures for appropriate periods. 
Mr. Grange showed slides of S or 
TTT curves for plain carbon and al- 
loy steels and cooling curves with 
microstructures. He discussed briefly 
the effects of composition on the 
transformation curves namely: 


1. Differences in percentage of car- 
bon makes a big difference in ap- 
pearance of diagrams—Bainite is 
slower to form with higher carbon. 


2. Non-carbide formers slow down 
transformation at all tempera- 
tures. 


3. Carbide formers pull curve back 
to the right in the pearlite region. 
The transformation products giv- 

ing the best physical properties are 

lower bainite or very fine pearlite. 

The intermediate products are not 

good.—Reported by Dorothy Holbrook 

for Indianapolis. 
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Outlines Various 


Methods of Joining 


Speaker: Arvid Nihlen 


Griscom-Russell Co. 


A talk entitled “Joining Of Metal” 
was presented before members of the 
Canton-Massillon Chapter by Arvid 
C. K. Nihlen, Griscom-Russell Co. 

The speaker covered all phases of 
joining, with special emphasis on 
welding methods. The popularity of 
welding has_ steadily increased 
throughout the years to the point 
where 35 different methods of weld- 
ing are in existence today. Of special 
interest in his talk was the discus- 
sion on heliarc and atomic hydrogen 
are welding methods. 

In the heliarc welding process an 
inert gas, such as helium, is used to 
shield the arc, thereby eliminating 
the necessity of a flux. This process 
has the advantage of giving a weld 
free from flux inclusions. 

The principle of the atomic hydro- 
gen welding process is based on the 
following reaction: H,—-H—-H, + 
heat. The molecules of the hydro- 











“Joining of Metals” Was the Topic Discussed by Arvid C. K. Nihlen, Gris- 


com-Russell Co., At a Meeting Held by the Canton-Massillon Chapter. Shown 
are, from left: W. W. Scheel, then chairman; Mr. Nihlen; and G. P. 
Michalos, then vice-chairman. (Photograph taken by W. R. Flickinger) 


gen atmosphere surrounding the arc 
are broken down into atoms by the 
arc with the absorption of energy. 
These dissociated atoms, when placed 
into contact with the metal, recom- 
bine, giving up the absorbed heat to 
the metal. Freedom from oxidation 
and the high temperatures attained 
are the big advantages apparent in 
this process. 

Other welding processes discussed 
were forge welding, resistance weld- 
ing and dip transfer welding. 

In the discussion of brazing meth- 
ods, the speaker emphasized the im- 
portance of temperature control. The 
various methods of brazing, includ- 
ing batch, pit, elevator, manual pres- 
sure and bell types, were discussed. 
It was brought out that silicon, tita- 
nium and aluminum alloys are quite 


difficult to braze. 

At the present time soldering, as 
a method of joining, is used mostly 
by the electronics industry. Of in- 
terest in connection with this method 
is the fact that soldered joints have 
the best strength in shear rather 
than tension. 

The various types of metal fasten- 
ers, such as rivets, bolts and screws, 
were discussed and the relatively new 
field of plastic binders, such as the 
thermosetting resins, was also re- 
viewed by the speaker. 

Mr. Nihlen concluded his talk with 
a summary of where we stand now 
in the joining field and what we may 
expect in the future, and answered 
several questions from the audience. 
—Reported by George Matthews for 
Canton-Massillon Chapter. 








Members of the 1959-60 Executive Committee of the 
Worcester Chapter Who Attended a Meeting to Discuss 
This Year's Program Included, From Left: Kenneth 
H. Lever, Thompson Wire Co.; Paul J. Lisk, Green- 
man Steel Treating Co., Assistant Secretary; Gordon 
T. Rideout, Norton Co.; D. J. Coleman, Economic 
Machinery Co.; Leonard L. Krasnow, Lodding Engineer- 
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ing Corp., Past Chairman; L. T. Maher, Draper Corp.: 
H. J. Holmes. Heald Machine Co., Vice-Chairman: 
A. L. Stowe, Vanadium Alloys Steel Co., Chairman: 
R. J. Uppvall, Worcester Stamped Metal Co.; R. N. S. 
Olson 
Treasurer; G. L. Durfee, Wyman-Gordon Co.; and Greg: 
ory J. Shandrick, Lundquist Tool & Manufacturing Co. 


Manufacturing Co., Secretary- 
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“Mechanisms of Hardening” Were Covered in the Annu- 
al Seminar Sponsored by the Chicago-Western Chapter. 
Shown are, from left, top: M. D. Kilbridge, Univer- 
sity of Chicago; R. W. Hanzel, chairman (1958-59) ; 
M. E. Fine, Northwestern University; and R. W. 
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Guard, General Electric Research Laboratories. At 
bottom, from left: F. V. Lenel, Rensselaer Poly- 
technic Institute; P. A. Flinn, Westinghouse Elec- 
tric Corp.; C. S. Barrett, Chicago University; and 
D. J. Mack,’ University of Wisconsin, the moderator 


Chicago-Western Sponsors Seminar on 
Mechanisms of Hardening 


The Chicago-Western Chapter’s 
one-day seminar on the “Mechanism 
of Hardening’, featuring talks by a 
battery of experts, was attended by 
about 190 professional men and stu- 
dents. D. J. Mack, University of 
Wisconsin, acted as moderator. 


Scientific Background 


Cc. S. Barrett, Institute for the 
Study of Metals, Chicago University, 
talked on “Scientific Background of 
Metal Hardening’. After describing 
classical dislocations (i.e., edge and 
screw dislocations) he pointed out 
that actual dislocations in metals 
can be resolved into the above types. 
Several methods have been developed 
to reveal dislocations, such as: (a) 
X-ray techniques based on the Berg- 
Barrett method; (b) etched slip lines; 
and (c) direct photography in trans- 
parent crystals. In the latter method 
impurities which are opaque relative 
to the crystal itself are diffused 
through the dislocation, thus reveal- 
ing its outline. However, the method 
which is attracting the most atten- 
tion is the direct observation of dis- 
locations by electron microscopic ex- 
amination of thin foils (10-100 A 
thick). 

Polarized light examination of sili- 
con single crystals with a single dis- 


METALS REVIEW (6) 


location has revealed the presence 
of a stress field surrounding the dis- 
ILcation itself. It is this stress field 
which is responsible for the interac- 
tion between dislocations which, in 
turn, causes hardening. 

The most recent theories on how 
dislocation interactions and locking 
cause hardening in both hexagonal 
and body-centered cubic structures 
were reviewed and illustrated. Lock- 
ing is promoted by grain and sub- 
grain boundaries, by stacking faults, 
and, to a much lesser extent, by the 
atoms themselves which oppose dis- 
location motion. Prof. Barrett briefly 
reviewed the mechanisms of hard- 
ening in solution-precipitation sys- 
tems and in ordered structures. 


Precipitation Hardening 


M. E. Fine, chairman, metallurgy 
department, Northwestern Univer- 
sity, lectured on “Solution and Pre- 
cipitation Hardening”. His talk was 
concerned with solution and precipi- 
tation hardening mechanisms which 
are due to “segregations”: (a) Guin- 
ier-Preston zones—age hardening and 
precipitation hardening; (b) segre- 
gations of solute atoms at disloca- 
tions—Cottrell atmospheres; (c) seg- 
regation of solute atoms at stacking 
fault regions—Suzuki locking; and, 


finally (d) hardening mechanisms 
which are due to vacancy clusters— 
quench hardening. 

Guinier-Preston zones have been 
observed experimentally in many sys- 
tems and play a major role in the 
hardening which occurs in commer- 
cial heat treatable aluminum alloys. 
They consist of segregation or clus- 
tering of solute atoms at certain re- 
gions of the crystalline lattice. In 
Al-Cu alloys the G-P zones have a 
platelike appearance—one or two at- 
oms thick and 25-50 atoms in diame- 
ter. On the other hand, in the Al-Ag 
system they are spherical. Their ki- 
netics of formation are not a function 
of grain size. Quenched-in vacancies 
are thought to be responsible for 
their rapid formation at room tem- 
perature. Strengthening results from 
the stress field due to the mismatch- 
ing between different atomic sizes 
and also from the cutting of these 
zones by dislocations. 

Suzuki hardening relies upon the 
interaction of solute atoms with dis- 
sociated dislocations in the close- 
packed planes of face-centered cubic 
and close-packed hexagonal struc- 
tures. These dissociated, or half-dis- 
locations, give rise to stacking faults, 
or disruptions in the atomic planes’ 
periodicity. Within this stacking fault 
region the concentration of solute at- 





oms differs from the average thus 
causing hardening. Alpha brass is 
thought to follow the Suzuki mech- 
anism of hardening. 

Hardening has been observed in 
gold quenched from temperatures 
near the melting point and aged at 
room temperature. This treatment re- 
sults in strengths up to seven times 
stronger than if slowly cooled or 
tested immediately after quenching. 
It has been suggested that this hard- 
ening is due to formation of collapsed 
vacancy clusters. 


Order Hardening 


P. A. Flinn, section manager, met- 
allurgy department, Westinghouse 
Electric Corp., started his talk on 
“Order Hardening” by reviewing the 
meaning of local and long-range or- 
dering and explaining the character- 
istics of anti-phase domains. 

Both short and long-range order 
strengthens alloys by hindering the 
motion of dislocations; however, the 
mechanism, magnitude and tempera- 
ture dependence of the effects are 
quite different. Thus the effect of 
short-range order is due to the work 
required to disorder the slip plane 
as the dislocation moves on it; how- 
ever, after the motion of the first 
dislocation along the slip plane, fur- 
ther slip occurs quite easily along 
this same plane, the net result being 
that in these structures deformation 
occurs mainly on a few planes. Fur- 
thermore this effect is relatively in- 
dependent of temperature but very 
dependent on concentration. 

On the other hand, the effect of 
long-range order is more complicated 
and it involves the interaction be- 
tween anti-phase boundaries and dis- 
locations. The stress required to 
cause slip varies inversely with the 
distance between anti-phase bound- 
aries. Since more anti-phase bound- 
aries are formed as slip occurs, the 
strain hardening rate is higher than 
for disordered alloys. The role of 
temperature is quite pronounced since 
as the temperature is raised an in- 
crease in yield strength is noted, fol- 
lowed by a drop due to rapid diffu- 
sion at progressively higher tempera- 


tures. Such an increase in yield 
strength is observed in ordered 
nickel-base alloys. The creep 


strength of these alloys is also im- 
proved by this hardening. Commer- 
cial alloys that take advantage of 
this phenomenon are currently being 
developed. Unfortunately, this strong 
matrix is associated with grain 
boundary fracture. 


Dispersion Hardening-I 


F. V. Lenel, Rensselaer Polytech- 
nic Institute. preceded his talk on 
“Dispersion Hardening From a Phe- 
nomenological Viewpoint” by defin- 
ing dispersion hardening as the hard- 
ening effect produced by a finely dis- 
persed insoluble second phase in a 
metallic matrix. In contrast to pre- 
cipitation hardened alloys, which are 


produced by solution treating and 
quenching an alloy in which the sec- 
ond phase goes into solution at an 
elevated temperature but precipitates 
upon quenching and holding at a 
lower temperature, the second phase 
in dispersion hardened systems has 
very little solubility in the matrix 
even at temperatures near the melt- 
ing point. 

The important characteristics of 
dispersion hardened alloys are re- 
tention of high strength near the 
melting point and moderate ductility 
over the entire temperature range. 

These alloys may be prepared by 
two general methods—precipitation 
of an oxide phase formed by diffu- 
sion and internal oxidation of the 
solute which is less noble than the 
matrix, and by powder metallurgy. 
This latter method may be further 
subdivided into: (a) precipitation of 
an insoluble phase by “interference” 
hardening as precipitation of a zir- 
conium-aluminum intermetallic com- 
pound in a magnesium phase, when 
magnesium, aluminum and zirconium 
powders are mixed and co-extruded, 
and (b) pressing and extruding finely 
dispersed mixtures of a metal pow- 
der and a second phase; S.A.P. (sin- 
tered aluminum powder) is the best 
known example of the latter. 

The inherent disadvantage asso- 
ciated with internally oxidized alloys 
is the diffusion of O, into the metal- 
lic matrix, a process which is slow 
since it is controlled by a parabolic 
rate. Furthermore these alloys usu- 
ally display coarse particles near the 
surface and, in some systems, appre- 
ciable spacing between particles; 
nevertheless, strength improvements 
at elevated temperatures are re- 
ported. 

The remarkable elevated tempera- 
ture properties of dispersion strength- 
ened alloys do not seem to depend 
on coherency, but rather the major 
role is played by the distance be- 
tween particles of the second phase. 

In general these alloys do not re- 
crystallize or exhibit grain growth 
after cold working and heating up 
to temperatures annroaching the 
melting point provided the second 
phase spacing does not exceed cer- 
tain values. 

The remarkable elevated tempera- 
ture strength and creep characteris- 
tics of these allovs have prompted 
numerous investigations to try to 
develop S.A.P. type alloys with other 
metals and alloys. 


Dispersion Hardening-II 


R. W. Guard, research associate, 
General Electric Co., Research Lab- 
oratory, introduced his lecture on 
“Dispersion Hardening From a Mech- 
anistic Viewpoint” by defining two 
types of dispersions—the aggregate 
structure and the dispersed structure. 
In the first the dispersed particles 
and the matrix are separated (i.e., 
the particles are dispersed intergran- 
ularly) whereas in the second one, 
the dispersed phase is dispersed 





throughout the matrix (i.e., it is dis- 
tributed intragranularly). The man- 
ner in which dislocations and the dis- 
persed particles interact differs in 
the two types of structures. Thus, 
in the aggregate structure a disloca- 
tion coming up to a particle which 
is hard and cannot be cut through 
has no other alternative but to cir- 
cumvent the obstacle. In this case the 
stress required to push the disloca- 
tion between the particles is inversely 
proportioned to the distance between 
them. In general, as more and more 
dislocations go through, the harder 
it becomes for successive ones to 
go through strain hardening. This 
theory was originally proposed by 
Orowan; however, several modifica- 
tions have been made to take into 
account coherency between particles 
and matrix and dislocation loops left 
behind when dislocation segments 
pass between the particles. 


The intragranularly distributed 
structure is much more difficult to 
analyze since dislocation movement 
is not only hindered by the dispersed 
particles. but it is also stopped by 
the grain boundaries. Thus grain 
size plays an important role. 

In general it can be stated that 
particles interfere with movement of 
dislocations or slip; the effectiveness 
of this interference is dependent on 
the mechanism by which dislocation 
motion can avoid the particles. 

Many dispersion hardened systems 
are limited by their poor fracture 
characteristics (i.e., a ductile-to-brit- 
tle fracture transition occurs as the 
temperature is raised). In general 
such brittle fracture occurs at the 
interface between the matrix and the 
second phase. The main role of dis- 
persed particles on fracture is related 
to their effect on crack propagation. 

The question of how the dispersed 
structure prevents softening or re- 
crystallization has not been analyzed 
quantitatively; however, Dr. Guard 
advanced the hypothesis that the 
largest matrix area is smaller than 
the critical nucleus size for recrys- 
tallization; furthermore the mean 
particle distance is smaller than the 
maximum boundary curvature pos- 
sible with the available driving force 
for recrystallization. Actually, gross 
recrystallization is prevented by the 
lack of boundary migration on a 
large scale even though some re- 
covery or recrystallization in situ 
may occur. 

Consideration of the theories sug- 
gests that development of dispersion 
hardened alloys should be done with 
the following thoughts in mind: (1) 
finer matrix particles (or smaller 
matrix mean free path) will give 
higher strength, (2) noncoherent, 
nondeformable and insoluble (to the 
melting point of the base metal) par- 
ticles will have the largest effect, all 
other factors being equal, and (3) 
both inter and intragranular particles 
are required for the best results.— 
Reported by D. J. Garibotti for Chi- 
cago-Western. 
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Reviews Vacuum Melting in Phoenix 





William F. Davenport, Universal-Cyclops Steel Corp., Spoke on “Vacuum 






Melting High-Strength Steels” at a Meeting in Phoenix. Shown are, from 
left: Merle C. Nutt, treasurer; Charles Mulkin, secretary; Ralph Russi, 
chairman; Mr. Davenport; and Warren Travis, vice-chairman of the Chapter 


Speaker: W. F. Davenport 
Universal-Cyclops Steel Corp. 


Phoenix Chapter’s first meeting 
this season featured a talk by Wil- 
liam F. Davenport, West Coast met- 
allurgical engineer, Universal-Cyclops 
Steel Corp., on “Vacuum Melting High 
Strength Steels’’. 

Over the past few years three new 
vacuum processes have come into 
prominence — vacuum degassing, in- 
duction vacuum melting and con- 
sumable electrode arc melting. All 
three of these techniques have at- 
tained commercial success and are 
replacing air melting for a good 
many applications, and these tech- 
niques are beginning to compete with 
each other for popularity. 

Mr. Davenport showed some fine 
color sound movies of these processes 
in actual operation, pointing out the 
advantages and shortcomings of each. 
He stated that the consumable elec- 
trode arc vacuum melting process 
came into its own about 10 years ago 
for melting refractory and reactive 
metals that cannot be contained in 
regular crucibles in the mo!ten state. 
There are about 27 of these furnaces 
in the U. S., put in for titanium, zir- 
conium, molybdenum and other re- 
fractory and reactive metals. A wide 
variety of vacuums is now used in 
this process, with some installations 
melting below 1 micron and others in 
the range of 50 to 300 microns, these 
measurements being only relative 
since the pressure must be taken at 
some distance from the are which 
has a temperature as high as 8500° F. 

So far the largest use of the con- 
sumable electrode arc steel remelting 
process has been to produce billet 
material for jet engine turbine disks 
in A-286 alloy. Ingots up to 26 in. 
diameter and 16,000 lb. have been 
melted. In fact, Universal-Cyclops 
now has space allotted for a furnace 
capable of making ingots 40 in. in 
diameter and weighing 29,000 Ib. 
There is theoretically no size limit to 
this technique. 
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After the meeting Mr. Davenport 
was presented a year’s subscription 
to the colorful magazine Arizona 
Highways in appreciation of his talk 
and visit to the Chapter. 


Forming Methods Subject 
Of Educational Lecture 
Speaker: R. F. Adams 


General Electric Co. 

Revolutionary new “Forming Meth- 

ods” were discussed by Richard F. 
Adams of the Metals Processing La- 
boratory, General Electric Co., at 
the first lecture of the Chicago- 
Western Chapter’s 1959 educational 
series. Space age demands for toler- 
ances of 10 millionths of an inch on 
parts whose profiles are engineer- 
ingly nightmarish have virtually rev- 
olutionized the 
forming industry. 
Many new ma- 
chines based on 
the novel combi- 
nation of old and 
new forming 
principles have 
made their ap- 
pearance. 
Hot and cold 
extrusion is steadily gaining a great- 
er industrial acceptance since this 
technique enables one to wipe out 
the segregated, coarse-grained struc- 
ture of the “as cast’’ blanks at a 
significant material savings. Mr. 
Adams pointed out that material re- 
moval by machining methods rep- 
resents a sizable expense in both 
material loss and the labor cost in 
generating chips, a luxury you may 
no longer be able to afford. 

Roll forming is a mechanized ver- 
sion of the ancient spinning process. 
“Exotic” alloys used in rockets and 
missiles which are most difficult or 
impossible to machine are every- 
day accomplishments with this proc- 
ess. 

Even the art of the blacksmith has 
been mechanized. Automatically con- 





trolled hot and cold forging machines 
have been developed, producing com- 
plex parts at less cost than machin- 
ing from bar stock. 

Explosive forming, still thought of 
as a curiosity, has been reduced to 
production reality. The success of 
high energy rate forming in accom- 
plishing metal shaping is attributed 
to the high pressures and velocities at 
which metal movement takes place. 

Many of the advantages of the ex- 
trusion process can be fully utilized 
as practical production processes if 
properly applied. New developments 
in metals and equipment design offer 
the opportunity for great studies for 
cost reduction, improved quality and 
applications to many design possibil- 
ities not economically attainable by 
other production methods. 

During World War II, Prof. P. W. 
Bridgeman of Harvard conducted 
tests on the plastic flow and fracture 
of metals under extremely high pres- 
sure in which it was observed that 
ordinary steels increased enormously 
in ductility when exposed to hydro- 
static pressure in the 300.000 to 
450,000 psi. range. Since the war 
Russia has exploited this phenome- 
non for production purposes. 

The stretch forming process and 
many of its applications was de- 
scribed and demonstrated with the 
aid of a motion picture. 

Mr. Adams described the operation 
of a number of available commer- 
cial machines. He illustrated typical 
products of these machines by means 
of a series of slides. He also dis- 
cussed the technical and economic 
limitations of each process.—Report- 
ed by Arthur Kramer for the Chi- 
cago-Western Chapter. 


Cites Curricula Changes in 
Keeping Pace With Industry 


Speaker: H. R. Hanley 


Missouri School of Mines 
and Metallurgy 


Herbert R, Hanley, professor emeri- 
tus of metallurgical engineering, 
Missouri School of Mines and Metal- 
lurgy, and a graduate of the School, 
presented a talk on the ‘Metallurgi- 
cal Aspects of Missouri’s Curricula 
and Industry” at a meeting held 
there. 

After presenting a picture of the 
progress made by the school with 
the advancements in the field, Dr. 
Hanley pointed out the many ways 
in which metallurgy is linked with 
other industries, and discussed de- 
velopments within the metals indus- 
try, how metals were first discovered 
by the ancients and how metallurgy 
developed with the discovery of fire. 
He also spoke on the change of 
metallurgy from an art into a science 
and its influence on modern civiliza- 
tion—Reported by Mario Padilla for 
Missouri School of Mines and Metal- 
lurgy Chapter. 





Talk on Fine-Grained 
Castings at Meeting 
In Eastern New York 


Speakers: A. J. Kiesler 
and J. L. Walker 


General Electric Co. 


“Fine-Grained Castings” was the 
subject covered at a joint meeting 
of the Eastern New York Chapter, 
A.S.M, and the American Foundry 
Society by A. J. Kiesler and J. L. 
Walker, General Electric Research 
Laboratory. 

The speakers discussed the princi- 
ples and practice of producing fine 
grains in cast structures. Much of 
the nonuniformity and undesirable 
properties of castings results from 
the inhomogeneous structure formed 
from a relatively homogeneous liquid. 
While in some cases the grain size 
can be reduced by heat treatment, 
a fine-grained casting is more de- 
sirable, 

In attempting to control the as- 
cast grain size, the metallurgist has 
at his disposal three variables: com- 
position, temperature and pressure. 
To minimize the columnar zone in a 
casting the nucleation of new grains 
must be increased. Nucleation agents 
can be added to the melt which pro- 
vide nucleation sites for new grains, 
thus taking advantage of the con- 
stitutional undercooling present in al- 
loy systems. The materials used for 
nucleation agents should be similar 
chemically and structurally to the 
cast material. In controlling the 
temperature, the metallurgist must 
be careful not to superheat and dis- 
solve the nucleating catalysts. A 
high pouring temperature increases 
the temperature gradient in the cast- 
ing and increases the tendency to- 
ward coarser grains. The speakers 
discussed the effect of vibrations on 
the resulting grain size. They at- 
tributed the vibration effect to a 
localized increase in pressure and 
hence a localized increase in nuclea- 
tion. ; 

Ferritic steel castings can be heat 
treated to a finer grain size whereas 
this method is unavailable for steels 
which undergo no _ transformations, 
such as the austenitic stainless steels. 
The common stainless steels have a 
small melting range which further 
tends to produce coarse grains, Ele- 
ments can be added to extend the 
melting range and nucleating agents 
can also be added. Some materials, 
such as X-40, which have many com- 
ponents have a large melting range 
and inherent nucleating agents, The 
grain size then can be controlled by 
the pouring temperature. It appears 
to be questionable whether in all 
cases a fine grain size is wanted. 
For instance, the high-temperature 
mechanical properties of some ma- 
terials are enhanced by coarser 
grains.—Reported by Louis Ianniello 
for Eastern New York. 





1959-60 Officers of the Washington Chapter Include, From Left: 





Earl T. 


Hayes, Executive Committee; Irving J. Fineberg, Executive Committee; 
Joseph L. Gillman, Executive Committee; Glenn W. Geil, Secretary; Wil- 
liam L. Holshouser, Chapter Chairman; and Richard Raring, Vice-Chairman 


Modern Casting Methods 
Title of Second Lecture 
In Educational Series 


Speaker: R. W. Heine 


University of Wisconsin 


“Modern Casting Methods” were 
reviewed by R. W. Heine, professor, 
University of Wisconsin, at Chicago- 
Western Chapter’s second lecture of 
the 1959 educational series. 

Investment casting was discussed 
first. Due to the development of this 
technique, one can now produce cast- 
ings with faithful reproduction of 
dimensions. Investment casting re- 
quires an expend- 
able pattern, usu- 
ally formed in an 
injection mold of 
wax or plastic. 
The pattern with 
its gating system 
is then dipped in- 
to a slurry of 
ceramic material 
and dried. The 
thin hardened shell can either be al- 
ternately dipped and dried to build 
up the shell or it can be inserted 
into a steel container filled with a 
a ceramic aggregate, vibrated to as- 
sure good contact between the thin 
shell and the aggregate and hardened. 
The former variation is possible only 
with small sections. After the mold 
is thoroughly dry, the low melting 
point pattern material is melted or 
dissolved out. A preheat to 1500 to 
1800° F. is necessary to drive off the 
mold gases before pouring. 

The Shaw process uses the con- 
ventional mold pattern. A slurry, es- 
sentially of ethyl silicate, is poured 
around the pattern. After setting, 
the rubberv mold is stripped from the 
pattern. The elastic nature of the 
mold material allows for some back 
draft. The mold is then burned, 
which sets the mold and crazes the 
surface, permitting the escape of 
gases when the mold is filled. 

Reactive metals cannot be cast in 
molds made of conventional mate- 





rials. Success has been achieved 
through the use of graphite molds. 
In some cases molds machined out of 
solid graphite are used; in other 
cases success has been achieved us- 
ing a granular graphite molding ag- 
gregate as a substitute for molding 
sand. 

The shell process pours a dry ag- 
gregate of sand and thermosetting 
resin onto a highly polished metal 
pattern. The pattern is heated and 
the aggregate set. The mold can be 
immediately stripped off and used. 

The Antioch process utilizes a silica 
sand-gypsum slurry which is poured 
over the pattern. Chills can be in- 
serted while the slurry is liquid and 
become an integral part of the mold. 
The mold is hardened under steam 
and pressure. This process produces 
light metal castings of high metallur- 
gical quality. 

A very rapid molding process blows 
an aggregate of silica sand, sodium 
silicate and sugar onto the pattern. 
Carbon dioxide is then forced into 
the aggregate and hardens the mold. 
The entire process, which is referred 
to as the CO, process, takes 15 
seconds. 

Prof. Heine pointed out, in con- 
clusion, that the selection of the 
proper casting technique is a highly 
individualized and complex problem. 
A full knowledge of the advantages 
and disadvantages of each technique 
is necessary in order to make intelli- 
gent and profitable casting decisions. 
—Reported by Arthur Kramer for the 
Chicago-Western Chapter. 


Apologies 

Our apologies to the Philadelphia 
Chapter for crediting the Pittsburgh 
Chapter with originating the William 
Hunt Eisenman Medal and Bill Eisen- 
man Night (in the story on C. H. 
Lorig, p. 4, August Metals Review). 

The Philadelphia Chapter, origina- 
tors of Sauveur Night, now held by 
several other chapters, also was the 
first to initiate this yearly memorial 
to Mr. Eisenman. Dr. Lorig received 
the second of these awards; the first 
was presented to Mrs. Eisenman. 
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Describes the Art of Spark Testing 


Edsel E. Bishop, Wyckoff Steel Co., Presented a Talk on the “Art of Spark 






Testing” at a Meeting of Northwestern Pennsylvania Chapter. In the pic- 
ture are, from left: Jack Biltz, technical chairman; Mr. Bishop; Clifford 


Lindquist, 


vice-chairman; and 


Speaker: Edsel E. Bishop 
Wyckott Steel Co. 


Edsel E. Bishop, metallurgical en- 
gineer, Wyckoff Steel Co., spoke at a 
meeting of the Northwestern Penn- 
sylvania Chapter on “The Art of 
Spark Testing”. 

Mr. Bishop pointed out that spark 
testing is an ancient art which had 
been neglected until recently due to 
the complexity of alloys. Today sev- 
eral steel companies and large scrap 
dealers employ full-time spark test- 
ers to segregate steels. 

He stressed that spark testing 
does not replace chemistry, but sup- 
plements it. It is possible to sort up 
to 600 pieces per hr. Equipment need- 
ed is a high-speed portable grinder 
with a speed of 6000 to 9000 surface 
ft per min. The wheel type varies 
with the type of steel being tested. 


Ivan 


Marsteller, chapter chairman 


Usually a medium grit is desired to 
make sure the wheel does not load 
up since the spark temperature is 
around 4000° F. Green tinted glasses 
are recommended to eliminate glare 
and give necessary contrasts between 
various elements in the spark stream. 

One of the most important factors 
is to apply a constant pressure on 
the grinder to give a spark path 24 
to 30 in. long. The spark test not 
only distinguishes between the vari- 
ous types of carbon, alloy and tool- 
steels, but tells whether a steel is 
rimmed, capped, killed or semikilled, 
the percent of alloy present, hard- 
ness, and to some extent, the grain 
size. It is also used to designate be- 
tween some nonferrous metals. It is 
possible to train a spark-tester in 
approximately six weeks.—Reported 
by Jack Biltz for Northwestern Penn- 
sylvania Chapter. 





Heat Treatment of 
Toolsteels Is Topic 


Speaker: J. C. Hamaker, Jr. 
Vanadium Alloys Steel Co. 


“The Heat Treatment of Tool- 
steels” was the subject of a talk 
given before the Southern Tier Chap- 
ter by J. C. Hamaker, Jr., director 
of research and metallurgy for Vana- 
dium Alloys Steel Co. 

Dr. Hamaker reviewed the various 
grades of toolsteels recognized under 
the current classification system, in- 
cluding water hardening, oil harden- 
ing, air hardening, high-carbon, high- 
chromium, hot work, high-speed and 
special purpose grades. Distinction 
between the various grades can also 
be made on the basis of characteris- 
tics such as wear resistance, hot 
hardness, toughness, hardenability, 
distortion and machinability. 

General toolsteel heat treating cy- 
cles were outlined, and the effects 
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of pre-heat, high heat, quench and 
temper stages upon properties and 
microstructures were explained. Pho- 
tomicrographs were presented which 
illustrated microstructures produced 
by various heat treating steps. 

Preheating has the advantages of 
reducing distortion and danger of 
cracking during heating and shorten- 
ing the necessary time at the harden- 
ing temperature. 

Each steel has an optimum har- 
dening temperature range which 
should be strictly adhered to. Har- 
dening temperatures below this range 
result in insufficient dissolution of 
carbides and hardenability is adverse- 
ly effected. If hardening tempera- 
tures are too high, excessive carbide 
dissolution occurs and high percent- 
ages of retained austenite result. 
High hardening temperatures also 
have a grain coarsening effect and 
an accompanying adverse effect upon 
mechanical properties. 

Toolsteels can be segregated into 





four categories describing response 
to tempering. Low-alloy steels con- 
tinue to soften as tempering temper- 


atures are raised. Air hardening 
steels show higher resistance to soft- 
ening, but little or no secondary har- 
dening. High-speed steels exhibit 
significant secondary hardening. Hot 
work steels have a flat hardness 
versus temperature curve, with sec- 
ondary hardening. 

Dr. Hamaker explained the me- 
chanism of secondary hardening on 
the basis of two phenomena; the 
transformation of retained austenite 
and the precipitation of carbides. 
Some of the variables affecting the 
retention, transformation and stabili- 
zation of austenite were noted. 

Carburizing, nitriding, sulphidiz- 
ing, oxidation, chromium plating and 
super-finishing were outlined as sur- 
face treatments designed to increase 
tool life. Some examples of applica- 
tions were presented, including free 
machining grades and the _ super 
wear-resisting high-carbon, high- 
vanadium toolsteels. High-vanadium 
high-speed steels are being used to an 
increasing extent in punch and die 
work, as well as the machining of 
superalloys and_ ultra-high-strength 
steels where their edge strength per- 
mits positive rake angles for im- 
proved cuttings. 

Experience gained in the toolsteel 
industry has been a major factor in 
the development of “super strength” 
steels now used in aircraft and mis- 
sile applications. The superiority of 
these steels over other materials, such 
as titanium, was illustrated.—Report- 
ed by Frank Wagner, Jr., for South- 
ern Tier. 


Gives Report on Russian 
Metallurgy at Syracuse 


Speaker: A. M. Aksoy 
Crucible Steel Co. 


A. M. Aksoy, manager of the ap- 
plied research laboratory at the 
Sanderson Holcomb Works, Crucible 
Steel Co., spoke on “Russian Metal- 
lurgy” at Syracuse. 

Russia is placing considerable em- 
phasis on its steel production. Its 
furnaces operate efficiently and at 
high capacity, primarily because of 
limiting the grades of steel being 
made and the amount of material 
handling equipment available. 

Considerable work is being done in 
vacuum melting and Russia is com- 
mercially producing material by vac- 
uum induction melting, vacuum arc 
remelting and vacuum degassing. It 
is further advanced in the latter 
process than we are. The Russian 
laboratories are also doing work in 
vacuum desulphurization, vacuum 
rolling and ultrasonic furnaces. 

Dr. Aksoy touched briefly on the 
Russian educational system and on 
the large number of research facili- 
ties and equipment available to its 
technical people. —- Reported by G. 
Trojanowski for Syracuse. 











ROCKY MOUNTAIN 


RICHARD F.. SCHAFFER, a native of 
Denver, received his technical educa- 
tion at the Colorado School of Mines 
from which he graduated with a de- 
gree of metallurgical engineer in 1940. 
Immediately after graduation he took 
a position with Gardner-Denver Co. as 
assistant metallurgist and about a 
year ago was made chief metallurgist. 

Within the Rocky Mountain Chap- 
ter he has served as publicity chair- 
man, on the executive committee, and, 
on a national basis, is now serving on 
the Handbook Committee for the sec- 
tion on Cutting Tools. He is a member 
of other technical societies, and 
though not having held offices in 
these, his fellow members find Dick 
always a willing and productive work- 
er. He manages to find time from his 
busy professional duties to indulge in 
some hunting and fishing. Dick is 
married and has three childern. 


INDIANAPOLIS 


CHARLES C. PATTON, an A.S.M. 
member since 1926, is a senior staff 
engineer, metallurgy, at Western 
Electric Co. His 33 years of service 
with this company have been spent 
primarily in the area of special de- 
velopmental coatings and plating 
processes, all of which have been con- 
cerned with the electrical and elec- 
tronics industry. He was one of the 
early experimenters in the field of 
vacuum melting to improve the purity 
of special alloys. Experience prior to 
joining Western Electric included a 
period at University of Chicago in the 
field of inorganic chemistry. His B.S. 
degree is from Lewis Institute of 
Chicago, now Illinois Institute of 
Technology. 

Charlie Patton has offered his per- 
sonal time in many instances to fur- 
ther the aims of the Indianapolis 
Chapter and has served as secretary 


C. C. Patton 





R. F. Schaffer 


Meet Your 
Chapter Chairman 


and vice-chairman, and just recently 
as a member of the Handbook Com- 
mittee on Materials for Plastic Dies. 

Among his hobbies in the sporting 
area is a yen for deep sea fishing 
but his prime interest seems to lie in 
the hydridizing experiments on roses. 
His recognized authority in this field 
is attested by a current position he 
holds in the American Rose Society 
as rose judge. 


CANTON-MASSILLON 


GEORGE P. MICHALOS is a native of 
Canton and a graduate of Ohio State 
University. Following graduation he 
joined the metallurgical department 
of Timken Roller Bearing Co. A pro- 
motion made him general foreman of 
finish tube inspection and he is now 
superintendent of inspection, Steel & 
Tubes Division. 

Mr. Michalos entered the Navy as 
an ensign during World War II and be- 
came commanding officer on a mine- 
sweeper, serving three years in the 
Pacific. He was recalled during the 
Korean conflict and served two years 
in the metallurgical research and de- 
velopment division of the Bureau of 
Ships in Washington. His favorite 
hobby is taking pictures of his two 
sons, Peter, 8, and Philip, 4 years old. 
Chief recreation is golf. 


UTAH 


J. M. “TEX” CARRERA, recently ap- 
pointed works metallurgist at Co- 
lumbia-Geneva Steel’s Geneva Works, 
is a graduate of the Texas Western 
Branch of the University of Texas. 
He later completed special studies 
at the Universities of California and 
Utah. His nearly 20 years of service 
with U. S. Steel began in 1940 when 
he started as an inspector helper at 
the Pittsburg Works in California. 


J. O. Edwards 


]. M. Carrera 





Schedule Two-Day Meeting 


“Materials—Key to Space Flight” 
will be the theme of a two-day na- 
tional meeting to be conducted in 
Cincinnati, Apr. 27 and 28, 1960, by 
the Cincinnati, Dayton and Columbus 
Chapters A.S.M. The purpose of 
the meeting will be to present in an 
unclassified manner a broad review 
of the unique demands made on ma- 
terials by space flight systems, dis- 
cuss progress made to date in satis- 
fying these demands and point out 
the unsolved problems requiring in- 
tensive future efforts. The program 
has been carefully planned to cover 
the critical materials problems as- 
sociated with launching, space flight 
and atmospheric re-entry of space 
flight vehicle systems. Speakers will 
be top technical experts from govern- 
ment and industrial organizations 
working in the field of space flight 
technology. 





A year later he was appointed sheet 
mill metallurgist, beginning a string 
of promotions which _ eventually 
brought him to his present position. 

Mr. Carrera and his wife, Laura, 
are active in community work. They 
have a daughter, Lee, and a son, Cal- 
vin. Calvin is following a scientific 
career and recently won two awards 
in zoology and electronics at the re- 
gional Scientific Fair. 


OTTAWA VALLEY 


JOHN O. EDWARDS, who was born 
in Bury, England, received his B.Sc. 
degree, with first-class honors, and 
his M.Sc. degree, at Manchester Uni- 
versity, where he also captained the 
swimming and water polo teams. Pre- 
viously associated with British Alu- 
minium Co., Ltd., at Warrington, Fort 
William and Latchford, he: is now 
head of the nonferrous metals section, 
Mines Branch, Department of Mines 
and Technical Surveys, Ottawa. 

Mr. Edwards joined A.S.M. in 1948 
and has been very active in chapter 
work, having served on the education, 
entertainment and program commit- 
tees, and as vice-chairman in 1958. 
He is a member of the Institute of 
Metals, London, and the Association 
of Professional Engineers, Ontario. 
Lighter interests are swimming, duck 
hunting and photography. He has a 
family of three daughters and a son. 


G. P. Michalos 
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Speakers at St. Louis Chapter’s Seminar on “Missiles—Design and Mate- 





rial” Included, From Left: Conrad L. Busse, Moderator; Clarence M. Ko- 
wert, Emerson Electric Co.; J. P. Olevitch, Universal Match Corp.; Fred 
Sanders, McDonnell Aircraft Corp.; and C. O. Williams, Olin Mathieson Corp. 


At the St. Louis Chapter’s first 
monthly meeting of the year, 125 
people in attendance heard a seminar 
discussion on “Missiles Design and 
Material”. 

The seminar moderator was Con- 
rad L. Busse, Guided Missile Branch, 
St. Louis Ordnance District. The 
Ordnance Corps is in charge of de- 
velopment, direction, and manufac- 
ture of Army weapons, including all 
ballistic missiles. 

Clarence M. Kowert, chief, Missile 
Development Division, Emerson Elec- 
tric Co., spoke on “Honest John Mis- 
siles’. He discussed the design, de- 
velopment and production of the 
Honest John, the Improved Honest 
John and the Little Honest John 
Rockets. Colored movies of the 
rockets in actual firing tests made 
at the White Sands Missile Range 
were shown. Mr. Kowert explained 
that the accuracy problem is a bal- 
listic problem, rather than a remote 
control problem (like a guided mis- 
sile). 

Jack P. Olevitch, project staff en- 
gineer, Armament Division, Uni- 
versal Match Corp. talked on 
“Launching Pads and Launchers”. 
He described the design and prob- 
lems involved in delivering to the 
Navy a missile launcher of compara- 
tively radical design. Problems of 
weight reduction and application of 
aircraft design and stress procedures 
to shipboard armament represented 
a departure from naval design con- 
cepts. Quality control and manufac- 
turing difficulties met as the result 
of light metal and honeycomb con- 
struction and the solution to these 
problems were related. 

Fred Sanders, project stress engi- 
neer, McDonnell Aircraft Corp., de- 
scribed “Project Mercury”. Mr. 
Sanders explained designing, testing 
and building of the first “space 
capsule’. This space capsule has 
been designed to hold a man for the 
first manned vehicle into orbit 
around the earth and to bring him 
back alive. 
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Among the factors. considered 
were temperature, vibration, high 
acceleration, solar radiation, heat 


(the side away from the sun is ex- 
tremely cold), the re-entry (which 
gives intense heat) and impact (a 
very high shock load). 

The materials used in the space 
capsule cover the spectrum of all 
metals—from cobalt steel, stainless 
steel bolts, titanium steel and alu- 
minum inside. 

Charles O. Williams, acting man- 
ager, East Alton Ammunition Re- 
search and Development, Winchester 
Western Division, Olin Mathieson 
Chemical Corp., spoke on “Explosive 
Forming”’. 

The advent of the missile and nu- 
clear age required new needs and 
ideas for metals. These metals must 
withstand higher stresses, higher 
temperatures, and often highly cor- 
rosive conditions. The conventional 
types of metal forming proved un- 
satisfactory for forming these met- 
als to the close tolerances and intri- 
cate shapes required by the design 
engineers. 

Mr. Williams described the two 
types of metal forming: low-pres- 
sure forming (100 to 50,000 psi.) and 
high-pressure forming (21% to 3 mil- 
lion psi.). 

In low-pressure forming the die is 
closed and when an explosive is fired, 
these explosive gases are confined in 
the closed system and their energy 
is used to force the metal to form 
against the shape of the closed die. 

High-pressure forming (in open 
dies) can either be accomplished by 
forming over a male die, or in a 
female die, or in rare cases, even 
without a die, utilizing the forces 
generated by the detonation of the 
high explosive. 

Explosive forming decreases the 
initial tooiing costs compared to old 
standard methods of manufacturing. 
Copper and steel can be made hard- 
er by explosive forming than by a 
95% reduction by cold rolling. Ex- 
plosive forming increases and im- 








At St. Louis’ 
Seminar 


On Missiles 


proves the physical properties, ex- 
tends the range of metal forming 
and makes possible forming of al- 
loys which up to now could not be 
formed. 

In this era of guided missiles, 
there is still a great deal of work 
to be done in the metals field. In ad- 
dition to new materials, we must 
fully utilize known materials and ex- 
tract further properties from them. 
—Reported by David E. Murray for 
St. Louis Chapter. 





Machining Efficiency Is 
Topic at West Michigan 
Speaker: H. J. Siekmann 


General Electric Co. 


H. J. Siekmann, senior research en- 
gineer, General Electric Co. at a 
meeting of the West Michigan Chap- 
ter spoke on “An Easy Approach to 
Machining Efficiency’. He outlined 
easier methods of finding best cutting 
speeds for maximum production ef- 
ficiency and/or minimum production 
cost by utilization of the Hi-E prin- 
ciple. 

Initially, the Hi-E range was ob- 
tainable from charts representing 
optimum cutting speeds with the 
range falling between the lowest point 
of a total cost-per-piece curve and 
that of a total-time-per piece curve. 

More recently, however, a new and 
simpler method for calculating the 
Hi-E range has been developed, A 
simple equation is solved to find 
the tool life that will result in mini- 
mum cost per piece and another 
equation gives the tool life for maxi- 
mum production. The answers are 
then converted into cutting speeds 
by reference to a chart representing 
“tool life versus cutting speed”. This 
chart gives the boundaries of the 
Hi-E range in terms of feet per min- 
ute. 

Additional information is available 
from these calculations, such as cor- 
rect cutting speeds for current ma- 
chining operations and indications of 
what can be done to reduce costs and 
improve production rates in general. 
—Reported by J. M. Ferrell for West 
Michigan Chapter. 





Lectures on 


Fracture of Materials 


Speaker: E. R. Parker 


University of California 


Earl R. Parker, chairman, Division 
of Mineral Technology, University of 
California, and A.S.M. national 
trustee, presented an informative talk 
on A.S.M. headquarters activities and 
a technical report on “Fracture of 
Materials” at the National Officers 
Night meeting of the San Diego 
Chapter. 

Although many practitioners may 
believe there are hundreds of ways 
for metals to fracture, Prof. Parker 
stated that there are really only five: 
shear; cleavage; fatigue; intergranu- 
lar cohesion failure; and intergranu- 
lar stress corrosion. Each mode of 
fracture is physically distinct and 
separate from the others and this 
concept has been a significant stride 
in characterizing the five types. Ac- 
cordingly, recent years have seen 
fracture studies graduate from a 
classical descriptive study to a quan- 
titative mechanistic understanding 
with greater promise for making 
progress in the field. 

Prof. Parker explained low-temper- 
ature brittleness in steel on the basis 
of cleavage operating instead of shear. 
Each pit studied established the op- 
eration of (110) shear in tough frac- 
tures and (100) cleavage planes in 
brittle behavior. By blending atomic 
structure concepts with methods of 
analytic mechanics, modern research- 
ers reached a satisfying understand- 
ing of the phenomena operating. Dislo- 
cation theory postulated the nuclea- 
tion of a crack by a pile-up of dis- 
locations where an active slip sys- 
tem crosses a previously slipped 
band (atomic structure concepts). 
The crack nucleus then is treated 
analytically as a notch, showing a 
theoretical normal stress level of 
about 2 x 10° psi. (methods of analyt- 
ic mechanics). From this point, 
crack growth and propagation are 
straightforward, giving a more near- 
ly complete understanding of brittle 
behavior. 

The speaker pointed out that the 
purely theoretical dislocation con- 
cepts of 1934 persist today, even 
though it was 1950 before research 
tools permitted dislocation phenom- 
ena to be seen. His slides documented 














Earl Parker, University of California, Lectured on “Fracture of Mate- 
rials” at the National Officers Night Meeting of the San Diego Chapter. 


from left: John 


Present were, 


V. Long, 


Cyril Madden, chairmen; 


Dr. Parker; and Stanley Carpenter, vice-chairman. (Photo by Phil Raney] 


this milestone in mechanical metallur- 


Fatigue events were explained by 
the formation of surface notches or 
extrusions as a result of step-wise 
deformation reversed by each cycle. 
Here again, actual electron micro- 
graphs support the theoretical con- 
cepts of crack nucleation and growth. 
High-temperature cracks evolved 


from polyhedral grain surface slid- 
ing, again with photomicrographic 
evidence. Stress corrosion knowledge 
is growing through studies of the 
Si-O bond in other systems, and di- 
rect experimental evidence may soon 
appear to establish the mechanism 
of bond rupture in metals under- 
going stress corrosion.—Reported by 
Walter Troy for San Diego. 





Uses of Heat Treatment 
Atmospheres Are Covered 
Speaker: R. J. Light 


Surface Combustion Corp. 


The first meeting this season of 
the Tri-City Chapter featured a talk 
by R. J. Light, supervisor, metal- 
lurgical and chemical laboratory, Sur- 
face Combustion Corp., on “Heat 
Treatment Atmospheres”. 

Mr. Light outlined several varieties 
of carrier gas generated both exo- 
thermically and endothermically from 
mixtures of air and natural gas. He 

ee concentrated 
principally on the 
endothermic car- 
rier gas preferred 
by most produc- 
tion men, which 
has the approxi- 
mate analysis of 
40% H,, 20% CO 
and 40% N,. For 
this gas to be in 
equilibrium with 
a material in re- 
spect to the carbon content of the 
surface, the ratios of CO to CO, and 
H, to H,O must both be satisfied. The 
easiest method of control is by means 
of dewpoint. The chemical equations 
involved were shown and laboratory 
tests were reported which confirmed 
the calculated values of dewpoint ver- 
sus percentage carbon at various 
temperatures. Automatic dewpoint 
recording and control within +2° 
was described. Besides dewpoint, 
other important factors in atmosphere 


R. J. Light 


control are time, temperature, the 
diffusion rate of carbon in steel and 
tight furnace construction. 

The value of high-temperature car- 
burizing for medium to heavy cases 
was discussed. Necessary for this ap- 
plication are a stable carrier gas, con- 
trolled additions of natural gas, con- 
trol of temperature, tight furnace 
construction, and zone control. Car- 
bonitriding was briefly described as 
was the use of carbon restoration for 
hot rolled shapes and the use of 
homogeneous carburizing for raising 
the carbon level throughout steel 
strip—Reported by Earl M. McCul- 
lough for Tri-City. 





Gives Campbell Lecture 
At National Metal Show 


Alexander S. Troiano, professor 
and head of the department of metal- 
lurgy at Case Institute of Technolo- 
gy, was elected to deliver the annual 
Campbell Memorial Lecture of the 
American Society for Metals during 
the 41st National Metal Exposition 
and Congress in Chicago. 

The subject of Dr, Troiano’s talk 
was “The Role of Hydrogen and 
Other Interstitials in the Mechanical 
Behavior of Metals”. 

The lecture, a feature of the So- 
ciety’s Annual Meeting, was given 
at 10:30 a.m., Wednesday, Nov. 4, in 
the Grand Ballroom of the Hotel 
Sherman in Chicago. 
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Describes Cases of Why Metals Bust 





William M. Baldwin, Jr. (Left), Case Institute of Technology, Who Gave 


a Talk Entitled “Why Metals Bust” at a Meeting in Pittsburgh, Is Shown 
With George Hanna, Case Institute Student; and Gilbert Soler, Chairman 


Speaker: W. M. Baldwin, Jr. 
Case Institute of Technology 


W. M. Baldwin, Jr., Case Institute 
of Technology, spoke on “Why Met- 
als Bust” at a meeting of the Pitts- 
burgh Chapter. 

The three cases of metal failures 
discussed were those associated with 
rate of deformation, dislocations and 
hydrogen embrittlement. 

For his first case Dr. Baldwin dis- 
cussed the effect of rate of defor- 
mation in the cold heading of bolts 
made of 302 stainless steel and AISI 
1038 steel. A plot of speed of defor- 
mation versus cold heading limit re- 
vealed that 302 stainless is far more 
ductile than 1038 steel at strain rates 
associated with ordinary tensile test- 
ing (approximately 1 in. per in. per 
min.), but as the strain rate increased 
the ductility of the 302 stainless de- 
creased rapidly until, at a strain rate 
of 19,000 in. per in. per min., it was 
far more brittle than 1038 steel. Dr. 
Baldwin offered the hypothesis that 
302 stainless might conceivably ap- 
proach the ductility of glass should 
the rate of deformation be increased 
sufficiently. 

The second case presented was that 
of metal failure associated with dis- 
locations described as slip lines in 
which the metal above is compressed 
and the metal below is stretched. 
Using color slide illustrations depict- 
ing results of tests conducted at vari- 
ous temperatures, Dr. Baldwin ex- 
plained how impurities diffuse into 
dislocation sites and effect the duc- 
tility of metals. 

The ductility of a metal reaches a 
maximum in those tests conducted 
at low temperatures at which the 
dislocation can free itself from im- 
purities. The tests conducted at high 
temperatures produced a smooth 
curve when the diffusion rate was 
increased to the extent that the dis- 
location could no longer free itself 
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from the impurities. At intermediate 
temperatures the serrated curve re- 
sulted from the dislocation freeing 
itself from impurities and picking up 
additional impurities. These interme- 








diate temperature ranges are those 
generally associated with “blue brit- 
tleness’’. 

The final case of metal failure dis- 
cussed was that due to hydrogen em- 
brittlement. As little as 6 ppm. of 
hydrogen has been found to be det- 
rimental to steels that exhibit ultra- 
high strength. 

Dr. Baldwin went on to explain 
the effect of hydrogen on the duc- 
tility of steel with the aid of three- 
dimensional slides on which were 
plotted temperature, strain rate and 
ductility. The ternaries show the for- 
mation of a valley as the testing tem- 
perature is increased—the ductility 
decreases to a minimum, then rises. 

During the testing of these steels 
the hydrogen is present in solid solu- 
tion and in the voids. As testing pro- 
ceeds the size of the voids increases, 
thus reducing the pressure of the 
hydrogen and allowing additional dif- 
fusion into the voids. At a given tem- 
perature an increase in the strain 
rate will be accompanied by an in- 
crease in ductility when the rate of 
increase in the size of the void ex- 
ceeds the rate of increase of diffu- 
sion of hydrogen into the void, de- 
creasing the concentration of hydro- 
gen in the void.—Reported by J. B. 
Barr for the Pittsburgh Chapter. 





Discusses Welding of Alloy Steels 





“Welding of Alloy Steels” Was the Topic Discussed by W. D. Doty, U. S. 
Steel Corp., Applied Research Laboratory, at a Meeting Held by the 
Mahoning Valley Chapter. Shown are, from left: K. L. Fetters, chairman; 


Dr. Doty; and P. T. Kelley, 


Speaker: W. D. Doty 
U. S. Steel Corp. 


Members of the Mahoning Valley 
Chapter heard W. D. Doty, U. S. 
Steel Corp., speak on “Welding of 
Alloy Steels’. Dr. Doty is division 
chief of bar, plate and forged prod- 
ucts, Applied Research Laboratory. 

In his presentation, the major 
welding processes and factors im- 
portant to the weldability of alloy 
steels were reviewed. Methods for 
evaluating weldability were discussed 
and the development of a new high- 


technical chairman of the meeting 


yield strength alloy steel for welded 
structures was described. 

Dr. Doty also described a severe 
test being used at the Applied Re- 
search Laboratory to evaluate the 
impact resistance of welded pressure 
vessels. The test consists of dropping 
a 18-ton ingot on a refrigerated pres- 
sure vessel. The ingot is dropped 
from successively higher heights un- 
til failure occurs. Some pressure ves- 
sels have been observed to withstand 
drop heights as high as 100 ft.—Re- 
ported by Richard H. Rein for Ma- 
honing Valley Chapter. 





Schedule Course in Toronto 


A series of ten lectures on “Phy- 
sical Metallurgy—The Oxidation and 
Corrosion of Metals” are being given 
at the University of Toronto, Divi- 
sion of University Extension. The 
course started on Oct. 6, and will be 
held each Tuesday evening at 7:30 
p.m. through Dec, 8. 


Lecturer W. W. Smeltzer, depart- 
ment of metallurgy and metallurgi- 
cal engineering, Hamilton College, 
McMaster University, will cover the 
science of corrosion processes oc- 
curring in dry and aqueous environ- 
ments, laws of oxide film and scale 
growth on metals in dry atmospheres, 
oxidation characteristics of different 
metals and alloys, and electrochemi- 
cal and metallurgical principles un- 
derlying aqueous corrosion. 


These principles will be augmented 
by examples such as intergranular, 
pitting and stress corrosion, behavior 
of passive films, inhibitors and pro- 
tective coatings. 

Information about the above course 
can be obtained from: Room 207, 65 
St. George St., University of Toronto, 
Division of University Extension, To- 
ronto, Ontario. 
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“The Soviet Steel Industry” Was Compared to That in the U. S. by Michael 
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O. Holowaty, Inland Steel Co., at a Meeting of Peoria Chapter. Shown are, 
from left: T. W. Peck, heat treat manager, Caterpillar Tractor Co.; Dr. Holo- 
waty; and A. H. Sommer, vice-president of the Keystone Steel and Wire Co. 


Speaker: M. O. Holowaty 
Inland Steel Co. 
Michael O. Holowaty, chief research 








Reviews Heat Treating Problems 


N. O. Kates, Lindberg Steel Treating Co., Presented a Talk on “Minimiz- 
ing Heat Treat Problems” at a Milwaukee Meeting. Shown are, from left: 
R. T. Duffy, technical chairman; Mr. Kates; and P. C. Rosenthal, chairman 


Speaker: N. O. Kates 
Lindberg Steel Treating Co. 


The kick-off meeting of the Mil- 
waukee Chapter was sparked by Nor- 
man O. Kates, chief metallurgist, 
Lindberg Steel Treating Co., with his 
discussion on “Minimizing Heat Treat 
Problems”. 

Mr. Kates stressed co-ordination 
between engineering, purchasing, fab- 
rication and heat treating groups as 
one of the most effective ways to 
limit or control problems in heat 
treating. This main theme of co-ordi- 
nation was emphasized by Mr. Kates 
in various ways. The design engineer 
can contribute to the reduction of 


heat treat problems by proper consid- 
eration of size, shape and other geo- 
metrical aspects of the part. This will 
usually relieve many of the distortion 
problems ‘which result from drastic 
changes in section. Fabrication peo- 
ple can aid the heat treater by proper 
removal of excess material, elimina- 
tion of scratches, notches and decar- 
burized surfaces and removal of mill 
scale. The heat treater can reduce 
his problems -also by maintaining his 
equipment in top condition. The prop- 
er supporting and fixturing of parts 
for heat treatment can play an im- 
portant part in the quality of the fin- 
ished piece.—Reported by John F. 
Hinrichs for Milwaukee. 





engineer, raw materials, Inland Steel 
Co., presented a talk on the “Soviet 
Steel Industry” at a meeting held by 
Peoria Chapter. 

Dr. Holowaty indicated that the 
U.S.S.R. is somewhat ahead of us 
in blast furnace applied technology; 
however, they do not have the quality 
control at the operating level that 
we have. The U.S.S.R. has excellent 
blast furnace operations because they 
unhesitatingly spend money on re- 
search and obtain top-notch men to 
carry out any research that they 
feel is necessary. We have accom- 
plished much of the research our- 
selves, but the Soviets have applied 
all of the improvements in one op- 
eration. 

Dr. Holowaty pointed out that the 
directors of Russia’s steel mills were 
communist party members, excellent 
administrators and good technical 
men. They could export 50% of their 
steel production without any notice- 
able reaction from the population. 
We are facing tough competition and 
we are not always drawing individu- 
als of the highest abilities into the 
scientific fields as the U.S.S.R. is 
doing. Finally, the U.S.S.R. has an- 
other advantage because they have 
no strikes. 

The speaker pointed out the tre- 
mendous difference in the _ living 
standards between the U. S. and the 
U.S.S.R. which might force the rulers 
of the Soviet to produce more con- 
sumer goods in the near future. 

The meeting was concluded with 
the showing of 71 slides of Russia’s 
countryside, the major cities visited, 
historical markers, museums and 
other places of interest—Reported by 
T. M. Walton for Peoria. 
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Tells How Ferrosilicon Alloys Are Made 








A. F. Sprankle, Then Chairman, Olin L. Rutledge, Zanesville Steel Treat- 
ing Co., Evan J. Davis, Interlake Iron Corp., Who Spoke on “Manufacture 
of Ferrosilicon Alloys”, and A. D. Gate, Interlake Iron Corp., Are Shown 
During a Meeting Held by the Southeast Ohio Chapter Early This Year 


Speaker: Evan J. Davis 
Interlake Iron Corp. 


Evan J. Davis, electric furnace su- 
perintendent, Interlake Iron Corp., 
discussed the ‘‘Manufacture of Fer- 
rosilicon Alloys” at a meeting of 
Southeast Ohio Chapter. 

Mr. Davis stated that the Jackson 
plant produces ferrosilicon containing 
from 6-85% silicon. Ferrosilicon con- 
taining less than 16% silicon is pro- 
duced in a blast furnace. The blast 
furnace plant in Jackson has been 
in existence since 1872 and the pres- 
ent furnace is the fifth one which has 
been erected on the site. 


The raw materials used in blast 
furnace production of ferrosilicon are 
iron ore, coke and limestone. Qual- 
ity of product is maintained by prop- 
er control of slag volume, slag 
basicity and smelting zone tempera- 


ture. The temperature in the smelt- 
ing zone ranges from 2750 to 3200° 
F. With proper control, most of the 
impurities in the iron ore can be 
slagged off. 

Ferrosilicon containing over 16% 
silicon is produced in an electric fur- 
nace at Jackson. The furnace charge 
consists of gravel quartzite, coke, 
coal and steel turnings. Impurities 
are kept at a minimum by use of 
high-purity gravel quartzite and by 
selection of steel turnings which are 
low in alloying elements, particular- 
ly chromium. Rapid determination 
of the impurity content is made pos- 
sible by means of a spectrograph. 
While all grades of ferrosilicon rang- 
ing from 16-85% silicon have been 
produced, the major tonnage of this 
plant has been in the 50-75% grades. 
—Reported by H. W. Rathmann for 
Southeast Ohio Chapter. 





New Films a 





Handling Materials in the 
Steel Industry 


The Link-Belt Co. has produced a 
25-min. color and sound film showing 
the wide range of equipment used in 
steelmaking, which is available from 
the Public Relations Dept., Pruden- 
tial Plaza, Chicago 1, Ill. 


Science Film Program 


Bell Telephone Laboratories are 
making the following audio-visual 
aids to science education available: 

“Crystals—An Introduction”, a 16- 
mm., 25-min. color, sound film, which 
provides an introduction to crystal- 
lography for electrical engineering 
students; “Brattain on Semiconductor 
Physics”, a 16-mm., 30-min., black 
and white, sound motion picture in 
which Walter H. Brattain, Nobel 
Laureate in Physics, gives a lecture 
on the physics of semiconductors; 
“Submarine Cable System Develop- 
ment”, a 16-mm., 18-min. sound, color 
film, describing the work of mechan- 
ical engineers in designing and devel- 
oping underwater communication sys- 
tems; “Zone Melting”, a 45-min., 133- 
frame color filmstrip with narration 
on two 33 1/3-rpm. records, which 
deals with the new method of ultra- 
purifying solids and controlling the 
distribution of impurities in solids; 
“The Formation of Ferromagnetic 
Domains”, a 45-min., color, 123-frame 
filmstrip, with narration on two 
33 1/3-rpm. records, discusses the 
physical principles of domain forma- 
tion; and “The Science of Sounds”, 
a 90-min. record album which dem- 
onstrates 19 different acoustical phe- 
nomena. 

These materials are available with- 
out charge through local Bell Teie- 
phone Co. offices. 





| Greets Philadelphia Chairman 


a3 ark og 


Shown Presenting a Past-Chairman’s Certificate to 
Outgoing Chairman Charles Turner, Jr., Is Fred 
Cooper, Incoming Chairman of Philadelphia Chapter 
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Max Baer Visits Sacramento 


Guest of Honor Max Baer, Former World Heavyweight 
Champion, Is Shown at a Meeting of the Sacramento 
Valley Chapter With 1959-60 Chairman E. R. Mertz 
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Tells Rochester How to 
Stop Corrosion on 
Corrosion-Proof Items 


Speaker: H. H. Brown 
Eastman Kodak Co. 


Henry H. Brown, metallurgical con- 
sultant, Eastman Kodak Co., Kodak 
Park Works, presented a talk on 
“Stopping Corrosion of Corrosion- 
Proof Equipment” at a meeting of 
the Rochester Chapter. 


Industry is faced with a yearly 
six billion dollar loss of equipment 
by corrosion, The selection of ma- 
terial with the right chemical analy- 
sis and physical properties, and then 
proper fabrication, will greatly re- 
duce this loss. The Germans in the 
1920’s pushed the AISI 400 series; 
the AISI 300 series started in the 
1930’s. At that time it was nearly 
impossible to get below 0.08% C, 
but molybdenum was added later to 
avoid pitting attack. 


The introduction of the electric 
furnace enhanced the AISI 300 series. 
The furnace supplied a lower carbon 
than 0.08% and carbide precipita- 
tion was minimized. Thus, welding 
could successfully be used on the 300 
series steels. In the late 30’s many 
of the 300 series steels in use today 
were developed. 


A 2 to 3% addition of molybdenum 
was found to combat sulphides in 
the paper industry, and AISI D319 
(0.07% C max. 17.5 to 19.5% Cr, 
11 to 15% Ni) was found to be satis- 
factory for photographic and chemi- 
cal processors. 


Galling has sometimes been a prob- 
lem in the application of the 300 
series stainless steels. Precipitation 
hardening stainless steels were intro- 
duced to overcome the galling prob- 
lem and, at the same time, supply 
good corrosion resistance. Precipita- 
tion hardening types, equivalent to 
AISI 302, have been tested at Kodak 
for the past 7 or 8 years. In some 
cases they show merit comparable 
to the 300 series.: 


Several factors are sometimes over- 
looked in design and application. Al- 
loys in themselves vary in resistance 
to corrosion—chemical analysis plays 
a large part in the corrosion resist- 
ance of some alloys. Physical struc- 
ture also determines its merits 
against corrosion resistance. Both 
should be considered for particular 
chemical applications. Many alloys 
have to be used in the annealed con- 
dition, 

Intergranular corrosion damage can 
happen by continual corrosive attack, 
leaving a flexible metal held together 
by its grains alone. The so-called ce- 
ment between the grains has been 
dispersed. Welding can start inter- 
granular corrosion. Carbide precipita- 
tion is started between 800 and 1550 
to 1600° F. Carbon precipitates out 
of solution and, with its affinity for 





chromium, causes chromium to come 
out of the grain and form chromium 
carbide. Stabilization with columbium 
and titanium, or the use of a low 
carbon AISI 304L (0.083% C max.) 
can stop a great deal of carbide pre- 
cipitation. 

Mr. Brown explained that stress 
corrosion is recognized by trans- 
granular corrosion cracks in the 300 
series, Tests should be conducted 
to determine if the material will be 
subject to stress corrosion. 

Several enlightening examples of 
pitting corrosion were illustrated. 
One was a tube which had not been 
completely welded on the inside. Wa- 


ter went through the pipe and was 
sucked into the crack, the oxygen 
content was reduced in the stag- 
nant water in the crack and elec- 
trolysis was set up. Corrosion in- 
creased nearly all the way through 
the pipe. 

In conclusion, Mr. Brown stated 
that the 300 series, when properly 
used, will give satisfactory results. 
Choose the proper analysis and fab- 
rication methods. He stressed dupli- 
cate designing and fabrication of the 
installation, if at all possible, before 
proceeding with a costly project.— 
Reported by Joseph V. Hurley for 
Rochester Chapter. 











_ Wins Science Fair Award 
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Allan Gavere, a Ninth-Grade Student in Albert Lea Southwest Junior High 
School, Above, Was Awarded a Purple Ribbon First Prize for Junior High 
School Students at the State Science Fair for His Exhibit on Metallography. 
Allan’s project was a study of the ternary diagram, bismuth, tin, and cad- 
mium. His study involved making cooling curves of the various alloys and 
studying their microstructure after he had polished and etched them. This 
year Allan wrote to the University of Minnesota asking for information 
and help to carry on his project and was given the loan of a potentiom- 
eter and metallographic microscope by the University. Allan hopes to at- 
tend M.I.T. to study nuclear physics after graduation from high school 





Presents Story of the 
Cutting Edge at Warren 


Speaker: C. G. Schelly 
DoALL Co. 


C. G. Schelly, director of educa- 
tional research for the DoALL Co,, 
presented an illustrated talk, “The 
Story of the Cutting Edge’, at a 
meeting of the Warren Chapter. 

The chronological listing of the 
evolution of the cutting edge as 
compared with man was illustrated 
with pictures and mounted specimen 
examples, starting with the first edge 
used by humans, the bone. This 
crude instrument came into use some 
1,000,000 years ago. The story then 
progressed through the special-pur- 
pose tool stages of development un- 
til the first metallic. edge of copper 
was introduced 6500 years ago. Me- 
tallic edges had their beginnings with 
the people of the valleys of the Tigris 
and Euphrates Rivers. The second 
metallic edge, bronze, followed cop- 


per and in 3200 B.C. the first iron 
cutting edges were developed. 

Mr. Schelly stressed the similarity 
and interdependency of the develop- 
ment of the human and the develop- 
ment of the cutting edge. Approxi- 
mately 150 years ago the first ma- 
chine tools were invented, the fore- 
runners of today’s multimillion dol- 
lar industry. The use of mechani- 
cally controlled cutting edges was one 
of the most important phases of our 
industrial revolution. 

Proceeding to more modern applica- 
tions, Mr. Schelly listed the five most 
important considerations of the cut- 
ting tool designer: edge to be used; 
method of use; material to be cut; 
cutting fluid; and the machine’s and 
the operator’s capabilities. A series 
of slides illustrated the more tech- 
nical aspects of tool design. Pictures 
of blade rake angle, tool speed and 
consequent chip breakage and color 
showed the great need for balance 
between the five previously men- 
tioned considerations.—Reported by 
John E. Cleary for Warren. 
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Outlines Explosive Forming Methods 





John S. Rinehart (Center), Presented a Discussion on “Explosive Metal 
Forming” at a Meeting Held by the Rocky Mountain Chapter. Shown are the 
technical chairman, Doug Bainbridge (left), and chairman, Dick Schaefer 


Speaker: J. S. Rinehart 
Colorado School of Mines 


John S. Rinehart, director of the 
Mining Research Laboratory at the 
Colorado School of Mines, presented 
a talk on “Explosive Metal Forming” 
at a meeting of the Rocky Mountain 
Chapter. Dr. Rinehart, recipient of a 
Presidential Citation for his work on 
proximity fuses during the last war, 
is co-author of a book, “Behavior of 
Metals Under Impulsive Loads”. 

He described the various types of 
explosives that may be used. These 
vary from the low or slow-burning 
variety to the high explosives, which, 
when detonated, may exert as much 
as four to five million pounds per 
square inch pressure upon an object 
in intimate contact with the explosive. 
The talk went on to show the be- 
havior of metals under the high 


rates of loading caused by these 
extreme pressures. It was pointed 
out that metals have a critical vel- 
ocity of forming, usually 100 to 200 
ft. per second, which cannot be suc- 
cessfully exceeded. The amount of 
explosive used was shown to be not 
critical, but it was explained that 
placement of the charge and the med- 
ium surrounding it was of importance. 
Forming in the free state and with 
the use of dies was also discussed. 
Dr. Rinehart went on to review the 
uses and potentialities of explosive 
forming. One interesting use of the 
method is in the hardening of man- 
ganese steel dipper teeth on power 
shovels. The process is done in the 
field by detonating explosive in inti- 
mate contact with the teeth. This 
causes work hardening and results in 
a 30% extension of life——Reported 
by L. G. Loseke for Rocky Mountain. 












versidad Industrial de 


Metallurgist South of the Border 


Shown Receiving His Degree in Metallurgical Engineering From Uni- 


Santander, Bucaramanga, 





Luis 


Colombia, Is 






F. Solano Puyana (Right). Rodalfo Low Maus, rector of the University 
presents the certificate while Ciro Duarte, dean of the faculty, and J. 
Ramirez Munoz, chief, department of scientific investigation, look on 
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Describes Slip Casting 
At New Jersey Meeting 


Speaker: L. M. Schifferli 
Haynes Stellite Co. 


Members of the New Jersey Chap- 
ter heard a talk on “Slip Casting” by 
L. M. Schifferli, Jr., development and 
technical services department, Haynes 
Stellite Co. 

Slip casting is a form of powder 
metallurgy in which the metal pow- 
der, a liquid and a deflocculant are 
poured as a slurry or slip into a 
plaster mold. Casting is done at room 
temperature as compared with tem- 
peratures above the melting point 
of the metal in conventional casting 
processes. At shakeout the part is 
relatively weak with a fine grain, 
whereas the ordinary metal casting 
is strong and has a medium-to- 
coarse grain size. The slip casting 
has a porous structure and a smooth 
surface as opposed to density and 
roughness in its metal counterpart. 

A molding comparison shows that 
the expendable cores of metal casting 
have a permanent counterpart in slip 
casting, and slip casting molds may 
last for 50 parts, while the sand, 
shell or investment molds used with 
hot metals are, of course, destroyed 
during shakeout. Since a slip casting 
is poured at room temperature, the 
setting action is accomplished 
through absorption of the liquid by 
the plaster mold rather than by 
freezing. 

Mr. Schifferli explained that the 
properties of the slip before and after 
sintering depend on the _liquid-to- 
metal ratio, and the amount and 
type of deflocculant used. Parts made 
by the process are limited in some 
degree to a certain symmetry. While 
there have been only a few special 
alloys successfully slip cast, the proc- 
ess holds promise for refractory 
metals. 

Mr. Schifferli’s address included 
slides and an interesting display of 
parts made by the process.—Reported 
by S. W. Sokolowski for New Jersey. 


Explains Residual Stresses 


At West Michigan Meeting 


William G. Johnson, general super- 
visor in charge of basic production 
engines, Caterpillar Tractor Co., 
spoke at a meeting of West Michi- 
gan Chapter on “Residual Stresses 
Due to Heat Treatment and Cast- 
ing”’. 

Mr. Johnson covered the basic 
fundamentals involved in residual 
stresses produced by heat treating 
and casting, as well as_ residual 
stresses due to induction hardening. 
Heat treating of a crankshaft and a 
large final drive gear were also ex- 
plained. Stresses in a cast iron cyl- 
inder block were described, with de- 
tails of how a field problem was 
solved by proper attention to design 
and cooling.—Reported by Donald J. 
Gerken for West Michigan. 





1960 Metal Show Geared 
To Membership Demands 


Although a most successful Ameri- 
can Society for Metals’ Congress and 
Exposition has just been concluded 
in Chicago, extensive plans have al- 
ready been made for a 1960 Metal 
Show that will be shaped to meet, 
even more than in the past, the time- 
ly demands of the A.S.M. member- 
ship. 
“For example”, said Allan Ray Put- 
nam, managing director, “we have 
found that A.S.M. members have an 
urgent need for a straight-line chan- 
nel of communication with the pro- 
ducers of metals, with the technical 
and sales executives who can provide 
specific answers to specific problems 
on specific applications. 

“For many years, the technical ses- 
Sions of the Society have dealt 
broadly with these general metals 
problems. However, the specific an- 
swers must come from the experts. 

“As a result of these membership 
needs”, continued Putnam, “every ef- 
fort is being made to present this 
type of information in the technical 
exhibits in Philadelphia. In fact,’ he 
concluded, “the spotlight will be on 
metals, and on steel in particular, 
in the plans that are underway for 
the 42nd National Metal Congress and 
Exposition in Philadelphia, the week 
of Oct. 17, 1960”. 

As plans for the 1960 meeting de- 
velop with a resurging emphasis on 
metals, more comprehensive infor- 
mation will be announced for the 
thousands of A.S.M. members who 
have expressed a deep interest in 
this important metals activity. 


The Transactions Committee of 
the A.S.M, is now receiving tech- 
nical papers for consideration for 
publication in the Transactions of 
the Society and possible presen- 
tation before the next national 
meeting of the Society, in Phila- 
delphia, Oct. 17 to 21, 1960. 

Many of the papers approved 
by the Committee will be sched- 
uled for presentation on the tech- 
nical program of the 42nd Na- 
tional Metal Congress and Expo- 
sition. 

Papers may be submitted any 
time up to Apr. 15, 1960, for con- 
sideration for presentation at this 
convention. The selection of ap- 
proved papers for the convention 
technical program will be made in 
May 1960. Manuscripts may be 
submitted any time during the 
year and upon acceptance by the 
Transactions Committee will be 
processed immediately for pre- 
printing. All papers accepted will 
be preprinted and made available 
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Shown at a Meeting of the Pro 





gram Planning Committee of West Michigan 





Chapter Are, From Left: H. J. Wassink, Professor of Engineering and 
Physics, Calvin College, Chairman of the Education Committee; Charles E. 
Laitsch, Manager of Engineering, Grand Rapids Brass Co., Chairman; 
Richard F. Haskins, Chief Metallurgist, Universal Joint Division, Rock- 
well-Standard Corp., Vice-Chairman; and C. C. Dierdorf, Metallurgist, 


Keller Tool 


Speaks on Properties and 


Some Applications of Gold 
Speaker: N. S. Spence 

Dept. of Mines and Technical Surveys 
Members of the Ontario Chapter 

heard N. S. Spence, head of the Nu- 

clear Metallurgy Section, Dept. of 

Mines and Technical Surveys, Ot- 

tawa, give a talk on “Gold Is Freely 


Division, 
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Technical Papers 
Invited for 
A.S.M. Transactions 


to any members of the Society 
requesting them. However, the 
printing of an accepted paper 
does not necessarily infer that it 
will be presented at the conven- 
tion, 

Reprinting of accepted papers 
is done quarterly; notification of 
their availability is published in 
Metals Review. 

Manuscripts in triplicate, plus 
one set of unmounted photo- 
graphs and original tracings, 
should be sent to the attention of 
T. C. DuMond, field secretary and 
program coordinator, American 
Society for Metals, Metals Park, 
Novelty, Ohio. 

Should it be your intention to 
submit a paper, please notify 
A.S.M. A copy of the booklet en- 
titled “Suggestions to Authors in 
the Preparation of Technical Pa- 
pers” will be gladly forwarded. 
This booklet may help considera- 
bly in the preparation of line 
drawings and illustrations. 
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Gardner-Denver 


Corp.,  Secretary-Treasurer 
Available. Do You Use It?” 

The historical role of gold in coin- 
age, in decorative applications and 
as a symbol and instrument of 
wealth and power was reviewed and 
the properties of the metal which 
abet these uses were listed as distinc- 
tive color, ductility and corrosion re- 
sistance. Absence of oxide and sul- 
phide tarnish assures that it main- 
tains its high metallic lustre under 
all normal conditions. 

Current industrial applications are 
based mainly on its good thermal 
and electrical properties and particu- 
larly on its corrosion resistance. The 
associated low and constant contact 
resistance, freedom from sticking 
and welding are all important in 
electrical applications. Its high, 
stable reflectivity to infrared leads to 
applications in the surfacing of satel- 
lites and optical goggles. 

Gold is produced in the world at 
the rate of 1300 tons per year which 
is in excess of current production of 
selenium, tellurium, germanium, indi- 
um and gallium. However, it will 
undoubtedly remain expensive. Cost 
will tend to restrict metallurgical al- 
loying additions to the range of 0.01 
to 0.1%. 'The Mines Branch is cur- 
rently investigating the possible ef- 
fects of small amounts of gold in 
diffusion-controlled processes such as 
response to heat treatment and ag- 
ing; the improvement in resistance 
to oxidation and other types of cor- 
rosion; the improvement of creep 
strength, fatigue resistance and the 
lowering of brittle-ductile transition 
temperature; and the improved work- 
ability of “difficult” metals such as 
molybdenum.—Reported by J. S. 
Kirkaldy for the Ontario Chapter. 
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A. S. M. METALLOGRAPHIC AWARDS — 1959 


Class 1—Cast Irons and Steels 


Best in Class: Jiri Miksche, 
SVUMT, Brno, Czechoslovakia—An 
Inclusion With Graphite in Phosphide 
Eutectoid. 

Honorable Mention: Robert R. Rus- 
sell, Research Laboratory, General 
Electric Co., Schenectady, N. Y.— 
Bands of Discoloration Etch Pits 
Around a Crack in a Deformed Single 
Crystal of Fe-Si-C. 


Class 2—Carbon and Alloy 
Steels (Wrought) 


Best in Class: M, Hatherly and 
L. E. Samuels, Defence Standards 
Laboratories, Alexandria, Australia— 
Martensite in Lamellar Form in Fe- 
Ni-C Alloy. 

Honorable Mention: H. G. Gearhart, 
Screw Corp., City of Industry, Calif. 
—Carbide Orientation in 0.05 Carbon 
Steel Stressed at Subcritical Tem- 
perature for a Long Duration. 


Class 3—Stainless Steels and 
Heat Resisting Alloys 


Honorable Mention: William C., 
Coons, Senior Research Metallurgist, 
Nuclear Dept., Reactor, Curtiss- 
Wright Corp., Quehanna, Pa.—Udimet 
500 Polished on New Automatic Pol- 
ishing Device. 


Class 4— Aluminum, Magne- 
sium, Beryllium, Titanium 


and Their Alloys 


Best in Class: William C. Coons, 
Senior Research Metallurgist, Nuclear 
Dept., Reactor, Curtiss-Wright Corp., 
Quehanna, Pa.—Alpha-Beta Titanium, 
Variously Cooled. 

Honorable Mention: Fred Sun and 
Ed Prohaska, Titanium Metallurgical 
Laboratory, Camcar Screw & Mfg. 
Co., Rockford, Ill—Grain Flow Pat- 
tern in 4% Al, 4% Mn Titanium Al- 
loy. 


Class 5—Copper, Nickel, Zinc, 
Lead and Their Alloys 


Best in Class: R. D, Buchheit, J. L. 
McCall and G. A. Wheeler, Battelle 
Memorial Institute, Columbus, Ohio— 
Zine Antimonide Eutectic Viewed in 
Bright Field and Under Polarized 
Light. 

Honorable Mention: V. V. Damiano, 
M. Herman and G. S. Tint, Franklin 
Institute, Philadelphia, Pa. — Zinc 
Single Crystal—Newton Fringes on 
Dissolution Etch Patterns. 

Honorable Mention: Pierre P, Turil- 
lon and Gregory J. DeVito, Metals 
Div., Kelsey-Hayes Co., New Hart- 
ford, N. Y.—Interdendritic Ni,Al in 
Cast Nickel-Iron-Aluminum Alloy. 
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Class 6—Uranium, Plutonium, 
Thorium, Zirconium and Re- 
actor Fuel and Control Elements 


Best in Class: E. W. Filer, General 
Electric Co., ANP Dept., Cincinnati, 
Ohio—Reaction of Lanthanum Oxide 
With Yttrium. 

Honorable Mention: William C. 
Coons, Senior Research Metallurgist, 
Nuclear Dept., Reactor, Curtiss- 
Wright Corp., Quehanna, Pa.—Alu- 
minum-Clad UO,Al Cermet Fuel Ele- 
ment Structures. 


Class 7—Metals and Alloys . 
Not Otherwise Classified 


Best in Class: William C. Coons, 
Senior Research Metallurgist, Nuclear 
Dept., Reactor, Curtiss-Wright Corp., 
Quehanna, Pa. — Cadmium-Antimony 
Alloys Showing Beta Plus Gamma 
Eutectic Plus Primary Gamma Crys; 
tals. 

Honorable Mention: Clifford C. 
Hartelius, Research Laboratory, Gen- 
eral Electric Co., Schenectady, N. Y. 
— Sintered Columbium Infiltrated 
With 8% Silicon-Silver Alloy. 


Class 8—Series Showing Transi- 
tions or Changes During 


Processing 
Best in Class: James R. Dvorak, 
Metallographer, Armour’ Research 


Foundation, Chicago, Ill_—Interrupted 
Quenching of Titanium Alloy Con- 
taining 4% Al, 3% Mo and 1% V. 
Honorable Mention: Nino §S. Pites 
and R. P. Morenski, International 
Nickel Co., Inc., Research Laboratory, 
Bayonne, N. J.—Phase Transforma- 
tion of Age Hardening High-Tempera- 
ture Alloy (87.7% Ni, 12.2% Ti). 
Honorable Mention: R. D. Buchheit 
and G. A. Wheeler, Battelle Memorial 
Institute, Columbus, Ohio—Aging of 
Cobalt Alloy With 15% Tungsten. 


Class 9—Welds and Other 
Joining Methods 


Best in Class: William C. Coons, 
Senior Research Metallurgist, Nuclear 
Dept., Reactor, Curtiss-Wright Corp., 
Quehanna, Pa-—Molybdenum Alloy 
Heliarc Welded to Tungsten. 

Honorable Mention: Clarence R. 


Lehmann and Edward G. Littell, Ma- 
terials Evaluation Unit, General Elec- 
tric Co., Evendale, Ohio—Electron 
Beam Butt Weld in 18-8 Stainless 
Steel. 

Honorable Mention: James H. Naser 
and Robert Timko, Jessop Steel Co., 
Washington, Pa.—Junction Between 
Two Type-310 Stainless Steel Weld 
Overlay Beads on and at Carbon Steel 
Base Metal. 


Class 10—Surface Coatings and 
Surface Phenomena 


Best in Class: John Knudsen and 
Jack A. Sartell, Honeywell Research 
Center, Hopkins, Minn.—Growth Fac- 
ets on the Surface of Nickel Oxide 
Formed on 99.999+ % Nickel at 1100° 
Cc. 

Honorable Mention: Helen Henry, 
U. S. Bureau of Mines, Reno Metal- 
lurgy Research Center, Reno, Nev.— 
Etch-Pit Configuration in Differently 
Oriented Grains of Arc Melted Elec- 
trorefined Vanadium. 


Class 11—Slags, Inclusions, 
Refractories, Cermets and 
Aggregates 


Best in Class: R. E. Gardner and 
J. F. Richards, Avco Research and 
Advanced Development Div., Wil- 
mington, Mass. — Highly Ordered 
Crystalline Graphite Deposited at 
High Temperature From a Methane- 
Hydrogen Atmosphere. 

Honorable Mention: William C. 
Coons, Senior Research Metallurgist, 
Nuclear Dept., Reactor, Curtiss- 
Wright Corp., Quehanna, Pa.—High- 
Density Hot Pressed Beryllia (BeO). 

Honorable Mention: Alex E. Witu- 
szynski, Research Laboratory, Gem 
eral Electric Co., Schenectady, N, Y. 
—Bi,O, Fractograph. 


Class 12—Electron Micrographs 


Best in Class: G. Henry, J. Plateau 
and C. Crussard, I.R.S.I.D., St. Ger- 
main-en-Laye, France — Microfracto- 
graph of the Cleavage Rupture Sur- 
face of Mild Steel Broken at —196° 
C. 
Honorable Mention: Helmut Poppa, 
N.A.S.A. Structures Research Div., 
Langley Field, Va.—Ultrathin Single 
Crystal of Gold. (Micrograph taken 
at Laboratory of Electron Microscopy, 
University of Heidelberg, Germany) 

Honorable Mention: Vincent M. 
Poynter, General Electric Co., Even- 
dale Plant, Cincinnati, Ohio—Carbide 
Particle in Inco 702 Interfering With 
Slip in Matrix. 

Honorable Mention: Andrew S. 
Holik, General Electric Co., Research 
Laboratory, Schenectady, N. Y.—Sur- 
face of Thermally Etched Stainless 
Steel. 





Talks on Mechanical Behavior 
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E. E. Stansbury, University of Tennessee, Spoke on “Metallurgical Factors 








in the Mechanical Behavior of Metals” at Richmond. Shown are, from left: 
W. F. Smith, secretary; T. S. Daugherty, ways and means chairman; 
C. L. Brooks, vice-chairman; Dr. Stansbury; and J. A. Burke, Jr., chairman 


Speaker: E. E. Stansbury 


University of Tennessee 


E. E. Stansbury, University of Ten- 
nessee, and National Trustee, A.S.M. 
presented a talk at the Officers Night 
Meeting of the Richmond Chapter on 
“Metallurgical Factors in the Me- 
chanical Behavior of Metals”. 

Before presenting his subject, Dr. 
Stansbury gave the latest informa- 
tion on the new headquarters build- 
ing of A.S.M. and showed several 
slides of construction details. Latest 
information on the Metals Handbook 
was also given. 

Dr. Stansbury described the braz- 





Class 13—Results by Uncon- 
ventional Techniques 


Best in Class: Robert R. Russell, 
Research Laboratory, General Elec- 
tric Co., Schenectady, N. Y.—Hexag- 
onal Cells and Growth Terraces on 
the Solid-Liquid Interface of a Lead 
Single Crystal. 

Honorable Mention: James A. Nel- 
son and Joseph Rudolph, Materials 
Engineering Dept., Westinghouse 
Electric Corp., East Pittsburgh, Pa.— 
Neutron Activation Auto-Radiogra- 
phy of a High-Temperature Alloy. 


Class 14—Color Prints 


Best in Class: See Grand Prize 
(Best in Show) 

Honorable Mention: B. C. Leslie, 
M. L. Picklesimer and J. C. Gower, 
Oak Ridge National Laboratory, 
Union Carbide Nuclear Co., Oak 
Ridge, Tenn.—Zirconium With 3 at.% 
Silver. 

Honorable Mention: W. H. Tholke, 
Color print by J. E. Reagan, General 
Electric Co., ANP Dept., Cincinnati, 
Ohio — Zirconium Hydride — Phase 
Identification by an Anodizing Etch- 
ing Technique. 

Honorable Mention: L. E. Samuels 
and G. W. Westbury, Defence Stand- 
ards Laboratories, Alexandria, Aus- 
tralia—Primary Dendrite of Cuprous 
Oxide in a Copper-Oxygen Alloy 


ing operation of steel and simulta- 
neous tempering around 1100°C. 
Problems of ductility were also men- 
tioned. Free ferrite in steel was said 
to raise the transition range of brit- 
tle-to-ductile failure. Ductility is a 
function of aging due to soft ma- 
terial in a high-strength matrix. A 
series of slides supported Dr. Stans- 
bury’s views. Stress-strain curves at 
various temperatures showed flow 
and fracture stresses for a hot rolled, 
semichilled 0.2% carbon steel. The 
effects of testing temperature on ten- 
sile-yield strength and true fracture 
stresses for two carbon steels were 
shown. Schematic stress-strain curves 
of tempered martensite and pearlite 
were also presented.—Reported by 
Patrick H. Woods for Richmond. 







Compliments 


To WALTER R. HIBBARD, 
JR. manager of Alloy 
Studies Research, General Research 
Laboratory, on being re-elected a 
vice-president of A.I.M.E. Dr. Hibbard 
is a member of Eastern New York 
Chapter. 
° ¢ °¢ 
To CARL E. BETZ, vice-chairman of 
the board of Magnaflux Corp., a 
member of Chicago Chapter, who was 
selected to deliver the 1959 Lester 
Honor Lecture at the Annual Meet- 
ing of the Society for Nondestructive 
Testing. 
) ¢ °¢ 
To CARLETON C. LONG, director of 
research, St. Joseph Lead Co., on 
being elected president of The Metal- 
lurgical Society of A.I.M.E. Dr. Long 
is a member of Pittsburgh Chapter. 
. 7 e . 7 
To MORRIS COHEN, professor of 
physical metallurgy at Massachusetts 
Institute of Technology, and member 
of Boston Chapter, on being awarded 
the Francis J. Clamer Medal by the 
Franklin Institute for his investiga- 
tion of the physical metallurgy of 
the heat treatment of steels. 
o o ¢ 
To R. H. LAMBERT, associate pro- 
fessor of metallurgical engineering, 
Carnegie Institute of Technology, on 
being chosen to head the newly 
formed Technical Council of the So- 
ciety for Nondestructive Testing. 
Rear Admiral Lambert will organize 
and direct industrial methods and 
technical publications committees in 
this capacity. He is a member of 
Pittsburgh Chapter. 





Canton-Massillon Grants Scholarship 





& 


Shown Is the Presentation of the Third Louis A. Zeitz Scholarship Award 





by Canton-Massillon Chapter Chairman, Wilbert W. Scheel, to the Winner, 
David S. Haley, Graduate of Hoover High School in North Canton. Look- 
ing on is Walter E. Littmann, Chairman of the Metallurgical Advance- 
ment Committee Which Made the Selection of the Winning Applicant. The 
$200 award was established by the Chapter as a memorial to the late 
L. A. Zeitz, an industrial engineer for East Ohio Gas Co., and secretary 
of the Chapter for several years. Dave plans to begin the study 
of metallurgical engineering this fall at Case Institute of Technology 
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Presents 25-Year Certificate 
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T. C. Jarrett (Right), of the T. C. Jarrett Co., Is Shown Being Presented 


a Silver Certificate for 25 Years of Continuous A.S.M. Membership, by Byron 
MacPherson, MacPherson Corp., past chairman of Rocky Mountain Chapter 


Cites Developments in 
Metals Research at York 


Speaker: R. H. Aborn 
U. S. Steel Corp. 


“Recent Developments in Metals 
Research” was the subject of a talk 
given by R. H. Aborn, director of the 
E. C. Bain Fundamental Research 
Laboratories, U. S. Steel Corp., and 
A.S.M. national treasurer, at the 
National Officers Night meeting of 
the York Chapter. 

Dr. Aborn began by discussing 
some of the possible future trends in 
the manufacture of steel, such as 
direct reduction of ore, continuous 
processes for the manufacture of steel 
from ore and further increases in 
the use of oxygen. 

One major aim will be for further 
reduction in impurity levels. Low 
impurities can contribute to new and 
greatly improved characteristics. Hy- 
drogen control by means of vacuum 
casting or melting is already stand- 
ard practice in certain critical ap- 
plications where hydrogen-produced 
flakes in steel are detrimental to 
fatigue life. Nitrogen and oxygen are 
other impurities which are reduced 
to varying extents by the new vac- 
uum melting process. Rare metals 
may entail vacuums as low as one ten 
millionth of normal atmospheric pres- 
sure. 

Another important purification 
method is zone refining, already ex- 
tensively applied commercially to 
semi-conductors. Applied to iron this 
process yields a product which re- 
tains high ductility to a few degrees 
above absolute zero. Low impurity 
levels are associated with ultra-high 
strength in metal “whiskers” which 
are on the order of 1 or 2 microns 
in diameter. However, present belief 
is that these properties are related 
more to the extremely low level of 
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imperfections achieved and particu- 
larly to a very low level of surface 
imperfections. 

Among the research tools which 
are important in contributing to our 
knowledge are the use of extremely 
high-speed motion pictures, the elec- 
tron microscope to reveal structure 
units as small as one hundred atoms 
in diameter, and the microprobe an- 
alyzer to give X-ray spectrographic 
analyses of areas as small as 80 
millionths of an inch in diameter. 

Prior to the technical meeting Ted 
C. DuMond, field secretary A.S.M., 
gave an interesting and informative 
talk on Society affairs and plans for 
the future, as well as on the progress 
of A.S.M.’s headquarters building 
and the Metals Engineering Institute. 
—Reported by William T. DeLong for 
York Chapter. 


Explains X-Ray Methods 

In Study of Residual 

Stresses at Albuquerque 
Speaker: R. E. Marburger 


General Motors Research Laboratories 


Richard E. Marburger, senior re- 
search physicist, Physics Dept., Gen- 
eral Motors Research Laboratories, 
spoke at a meeting of the Albu- 
querque Chapter on “X-Ray Diffrac- 
tion Studies of Residual Stresses in 
Hardened Steel”. 

Mr, Marburger introduced his dis- 
cussion by explaining X-ray diffrac- 
tion principles, film stress techniques 
and geiger-counter diffractometer 
techniques. The diffuse, asymmetri- 
cal nature of the martensite lines in 
hardened steel complicates the meas- 
urement of residual stresses by means 
of X-ray diffraction. Mr. Marburger 
explained that early methods of meas- 
uring residual stresses in hardened 
steels by X-ray have been time-con- 








suming. The stress measurement 
procedure described in this discus- 
sion, originated by Mr. Marburger and 
D. P. Koistinen, used a multiplicative 
correction to peak intensity which in- 
cludes all significant geometrical and 
absorption factors. The line position 
is defined as the axis of a vertical 
parabola fitted to only three cor- 
rected data points, When compared 
with previous methods, the new pro- 
cedure greatly reduces the time re- 
quired to obtain data and make the 
necessary calculations. 

When steep stress gradients are 
encountered, it is necessary to con- 
sider the penetration of the X-ray 
beam. Although the methods de- 
scribed were developed primarily for 
the measurement of macrostresses, 
the basic concepts utilized in the 
methods are applicable to the study 
of microstresses. 

In the application of this stress 
measurement procedure, Mr. Mar- 
burger explained how this new stress 
measurement procedure, together with 
other X-ray diffraction techniques, 
makes it possible to study the origin 
and distribution of residual stresses 
beneath mechanically finished sur- 
faces, beneath carburized surfaces 
and in the surface layers of through 
hardened steels. It is also possible 
to study the origin of stresses in de- 
carburized surface layers. An addi- 
tional application advantageously 
used the breadth of martensite dif- 
fraction lines in hardened steel to 
obtain a nondestructive superficial 
hardness measurement.—Reported by 
Gerrit J. Hof for Albuquerque. 


Schedule Powder Metallurgy 
Conference for June 1960 


The 1960 International Conference 
on Powder Metallurgy will be held 
at the Hotel Biltmore, New York, 
from June 13-15, 1960. One day 
each will be devoted to fundamentals 
and theory, to technology and meth- 
ods, and to alloys, materals and ap- 
plications. The purpose of the Con- 
ference is to provide an evaluation 
of the present status of powder met- 
allurgy and its part in today’s tech- 
nology. 

Chairmen of the Conference, 
sponsored jointly by the Metal Pow- 
der Industries Federation and the 
Powder Metallurgy Committee of the 
Metallurgical Society, A.I.M.E., are 
F. V. Lenel, Rensselaer Polytechnic 
Institute, and K. H. Roll, Metal Pow- 
der Industries Federation. J. L. 
Bonanno, Lionel Corp., chairman of 
the plant tours committee, has an- 
nounced that tours will be organized 
among plants of powder producers, 
powder metallurgy parts manufac- 
turers, compacting press and sinter- 
ing furnace manufacturers for the 
two days following the Conference. 

Further information can be ob- 
tained from: M.P.I.F., 130 W. 42nd 
St., New York 36, N. Y. 





“Experts” Answer Queries 
On Heat Treating Problems 


At a Stump the Experts meeting of 
the Chicago Chapter, John a Gro- 
drian, director of factory and research 
laboratories, Bendix Aviation Corp., 
O. M. Haseltine, sales manager, Ajax 
Electric Co, Harry B. Knowlton, 
consulting metallurgist, and Norbert 
K. Koebel, director of research, Lind- 
berg Engineering Co. served as the 
panel of experts who discussed “Heat 
Treating’, J. D. Graham, chief en- 
gineer, materials engineering and en- 
gineering standards, International 
Harvester Co., acted as moderator. 
Carl A. Samans, associate director 
of engineering research, Standard Oil 
Co., presided as judge and determined 
the acceptability of the panel’s an- 
swers. 

Questioning centered about the al- 
ways interesting and ever controver- 
sial subjects of high-temperature car- 
burization, distortion, double normal- 
izing, preferred methods of trans- 
forming retained austenite, stabiliz- 
ing cycle in precipitation hardening, 
feasible operating temperatures for 
salt bath operation, controlled atmos- 
phere heat treating, etc.—Reported 
by G. W. Graves for Chicago. 


Southwest Show Set 
For May 9-13, 1960 


One of the most intensive attend- 
ance programs in show history has 
been developed by the American So- 
ciety for Metals in cooperation with 
10 A.S.M. chapters throughout the 
South and Southwest for the 2nd 
Southwestern Metal Congress and 
Exposition in Dallas, May 9 to 13, 
1960. 

Under a program that will be 
launched Dec. 27 of this year, more 
than 2000 metalworking plants and 
their 600,000 employees in an 11- 
state area will be told again and 
again of the event that will bring 
some 200 industrial exhibitors to the 
State Fair Park, 

“One of the fastest growing metal- 
working areas in the United States, 
the Southwest is a maturing indus- 
trial frontier of great importance to 
the nation’s economy”, said Allan 
Ray Putnam, managing director of 
the Society. “With its aircraft, in- 
struments, metals and chemicals in- 
dustries expanding so rapidly, the 
Southwestern Metal Show will meet 
the demand for production and en- 
gineering information of a rapidly ex- 
panding market”. 

Both the Exposition and the Cong- 
ress, comprised of the technical ses- 
sions of a number of socieities and 
associations, will be shaped to the 
Southwest and its specific needs with 
the theme, “Metalworking Roundup 
—Southwest Brand’’, 

Attendance promotion will include 
direct mail to industrial plants 
throughout the 11-state area, plant 
bulletin board posters, newspaper ad- 


Describes Space-Age Metallurgy 


Ted C. DuMond, Field Secretary A.S.M., Spoke on “Atomic pa Space-Age 





Metallurgy” at a Meeting Held in Boston. Shown are, from left: James L. 
Martin, chairman; Mr. DuMond; Fredrick Teed, state supervisor, Massachu- 
setts Div. of Vocational Education; and Albert Kaufman, technical chairman 


Speaker: T. C. DuMond 
Field Secretary, A.S.M. 


Members of the Boston Chapter 
heard Ted C. DuMond, field secretary 
A.S.M., speak on “Atomic and Space- 
Age Metallurgy” at a recent meeting. 

Mr. DuMond covered the impact 
or effects of atomic and space-age 
metallurgy. Textbook varieties of ma- 
terials are gradually becoming com- 
mon, new fabricating methods are 





vertising in the 20 major metalwork- 
ing cities and magazine advertising 
on a regional and national basis. 
Jack Stratton, who has handled pub- 
licity on the Western Metal Show 
for a quarter-century, will direct 
these activities for the Dallas event. 

A substantial number of exhibitors 
have already reserved display space 
in the exposition hall at State Fair 
Park. “There is every indication”, ac- 
cording to Chester L. Wells, exposi- 
tion manager, “that this 2nd South- 
western Metal Show is regarded as 
an effective sales tool by industry 
nationally. Many firms have already 
established their markets in the 
southwest, and many others are tak- 
ing this opportunity to become ac- 
quainted with the area and to begin 
the establishment of markets in this 
growing and maturing industrial 
frontier”. 

Because of the widespread inter- 
terest in the attendance program, a 
descriptive brochure is being distribu- 
ted to exhibitors and to prospective 
exhibitors both by mail and through 
the sales department of the American 
Society for Metals. Copies of the 
brochure can also be obtained by 
contacting A.S.M. Headquarters, 
Metals Park, Novelty, Ohio, or sales 
offices in New York, at 342 Madison 
Ave., New York 17, (Oxford 7-2667), 
and Chicago, 53 W. Jackson Blvd., 
Chicago 4 (WAbash 2-7822). 


rapidly surging and new inspection 
methods are becoming necessary. 
Schools are adopting materials engi- 
neering courses at the undergradu- 
ate level. The influence of both atom- 
ic and space-age metallurgy is likely 
to affect other industries (i.e., the 
use of irradiation on food for the 
purpose of food preservation). Some 
of the changes with which we are 
concerned include heat transfer prop- 
erties, electrical properties, brittle-to- 
ductile transition, etc. 

The emphasis today in the mate- 
rials of the atomic and space age 
field is on degree of purity, on join- 
ing, and in nondestructive testing. 
For the sake of purity, the electron 
beam is being employed. In the field 
of joining, both the plasma jet and 
electron beam welding are coming 
into use. The metallic materials be- 
coming popular are columbium, tan- 
talum, chromium, molybdenum, tung- 
sten, uranium and titanium. Other 
materials gaining popularity are cer- 
mets, plastics, combinations of met- 
als and plastics and combinations of 
fiberglass and plastics. 

Each new material brings new 
problems in fabrication. Therefore, 
new processes of fabrication are rap- 
idly coming into use. These are ex- 
plosive forming, which is being ap- 
plied to extrusion, welding and hard- 
ening; plasma jet, which is being 
used for surface coating and weld- 
ing; and ultrasonics, which is being 
applied to welding, cleaning and 
testing. 

In summary, both atomic and 
space-age metallurgy areas put em- 
phasis on purity (trifles such as 
small inclusions are becoming in- 
creasingly important), fabrication, 
and finally, improved and new meth- 
ods of inspection. Maximum strength 
and minimum weight appear to be 
the main objectives. Reported by 
Daniel A. Black for Boston Chapter. 
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John Trimble, Manager of Carbonyl Metal Products, the 
Budd Co., Spoke on “Gas Plating” at the Philadelphia 
Chapter’s Delaware Valley Metals Man of the Year 
Award Night Meeting. Shown are Charles Turner, Jr. 
(left), and Walter Kinderman (right), award recipient 


Speaker: John Trimble 
Budd Co. 


John Trimble, manager of carbonyl 
metal products, The Budd Co., pre- 
sented “A Glimpse at Gas Plating” 
at the Honors Night meeting of the 
Philadelphia Chapter. 


Highlights of the evening were the 
presentation of the Philadelphia 
Chapter’s “Delaware Valley Metals 
Man of the Year’ award and the 
presentation of 25-year membership 
certificates to several members. 

Mr, Trimble stated that no plating 
is involved in the gas plating process 
since it is merely a method of de- 
positing metal through the thermal 
decomposition of organometallic liq- 
uids. He explained a typical proc- 
ess using nickel carbonyl, and pointed 
out the hazards involved in work- 
ing with this material and the com- 
plex problems presented in design- 
ing equipment to contain the ma- 
terial. 

The gas plating process has many 
potential applications. It is good for 
intricate parts normally made by 
milling, machining and benchwork. 
Transmission and differential hous- 
ings, rocker arms, etc,, are some ap- 


plications currently utilizing this 
process. 

Walter Kinderman, well-known 
Chapter personality, received the 


“Delaware Valley Metals Man of the 
Year” award. The certificate he re- 
ceived contained the following cita- 
tion: 

“In recognition of your outstand- 
ing contribution to the engineering 
profession in promoting career guid- 
ance for students, your splendid rec- 
ord of achievement in promoting 
metallurgical education for men and 
women in the metals industry, your 
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Named Metals Man of Year 





untiring and unselfish efforts on be- 
half of our Chapter and our Society, 
and for having the characteristics 
American Society for Metals mem- 
bers prefer and admire in their lead- 
ers”.—Reported by N. J. Petrella for 
Philadelphia. 


Luncheon Honored 25-Year, 
Student Members A.S.M. 


Traditional closing day event for 
the Metal Show, the Distinguished 
Service Luncheon, was repeated on 
Friday, Nov. 6, at the Saddle and 
Sirloin Club in the Stockyards at 
Chicago. 

Guests were veterans of 25-year 
or more members of A.S.M., as well 
as college students just embarking 
upon metals engineering careers, 

The senior men of metalworking 
were seated across-table from the 
tyros to afford a lively exchange of 
ideas. Student guests were metal- 
lurgical majors at the Universities of 
Notre Dame, Purdue, Illinois Tech, 
Northwestern, Chicago and other 
campuses in the greater Chicago 
area. 

A.S.M. officers discussed various 
phases of metalworking and teach- 
ing. The students toured the Metal 
Show in the adjacent Amphitheatre 
on the final afternoon. 


Given Life Membership 


Republic Steel Corp.’s president, 
Thomas F. Patton, was_ honored 
with a Distinguished Life Membership 
in the A.S.M. at the 4th Annual 
Awards Luncheon, Tuesday, Nov. 3, 
in Hotel Sherman. Mr. Patton was also 
the principal speaker at the luncheon. 





Student’s Project Pays Off 






Steven Karty, a 7th Grade Student at Brittany Junior 
High School, Is Shown Being Presented an A.S.M. Jun- 
ior Achievement Award by A.S.M. Past National Trustee 
George A. Fisher, Jr. for His Project Dealing With the 


Design of a Modified Television Circuit Receiver 


Steven Karty, 13 years of age and 
a 7th grade student at Brittany 
Junior High School, University City, 
Mo., was presented an American So- 
ciety for Metals Junior Achievement 
Award. George A. Fisher, Jr., past 
national trustee and member of the 
St. Louis Chapter, briefly addressed 
the student body on the subject 
“What Is Metallurgy” and made the 
presentation during an assembly pro- 
gram at the school auditorium. 

Steven Karty’s project, which en- 
titled him to receive this award, was 
the designing of a modified television 
circuit receiver. Steven’s only inter- 
est at the present time, according to 
his instructor, Marshall Arky, is 
electronics. His time, after school 
hours, is spent repairing radios and 
television sets. 

This young man participated in the 
Greater St. Louis Science Fair and 
won an award for designing an elec- 
tronic vacuum tube. Another proj- 
ect for which he received a Science 
Fair Award was the designing of an 
electroscope, an instrument for de- 
tecting pressure of an electric charge 
on a body. 





He became president of Republic in 
1956, and had been general counsel 
for the corporation and subsidiary 
companies beginning in 1944, and as- 
sistant president and first vice-pres- 
ident starting in 1953. 

A graduate of Ohio State Univer- 
sity, Mr. Patton’s early career in- 
cluded service with a large law firm, 
where he gained first-hand knowl- 
edge of ore and coal mining by han- 
dling knotty legal problems for 
clients in those fields. During the 
1930’s he helped work out the com- 
plex merger of four companies which 
formed Republic Steel. 
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The Employment Service Bureau is operated as a 
service to members of the American Society for 
Metals and no charge is made for advertising inser- 
tions. The “Positions Wanted” column, however, is 


EMPLOYMENT SERVICE BUREAU 


restricted to members in good standing of the A.S.M. 
Ads are limited to 50 words and only one insertion 
of any one ad. Address answers: c/o A.S.M., Metals 
Park, Novelty, Ohio, unless otherwise stated. 








POSITIONS OPEN 
East 


PRODUCTION FOREMAN: Newly estab- 
lished tubing division of precision metals 
manufacturer requires production foreman with 
heavy practical experience in drawing copper 
capillary tubing on coilers or bull blocks. 
Salary $7500 to $9000, with advancement. 
Fringe benefits. Location, suburban New York 
City. Send resume in complete confidence. Box 
11-15. 


METALLURGIST: For research in powder 
metallurgy in expanding field of metal bonded 
diamond grinding wheels and related problems. 
Recent college graduate with or without ad- 
vanced degree. Location: Worcester, Mass. 
Send resume to: W. H. Cheney, Supervisor of 
Recruiting, Norton Co., Worcester, Mass. 


INSTRUCTOR — ASSISTANT PROFESSOR: 
Recent M.S. or Ph.D. in physical metallurgy 
to teach physical metallurgy and materials 
engineering courses to undergraduates. Re- 
search and consulting opportunities. Growing 
New England College. To start February or 
September 1960. Box 11-50. 


METALLURGIST: Gillette has an immedi- 
ate opening for a metallurgical engineer or 
mechanical engineer with metallurgical train- 
ing. A minimum of two years in metallurgy, 
metallurgical engineering or comparable ex- 
perience required. Thorough knowledge of fer- 
rous metallography essential. METALLUR- 
GIST: To participate in and supervise de- 
velopment of strip hardening equipment. Ex- 
cellent opportunity for aggressive engineer to 
advance in a vital, stable Boston concern. 
Salary commensurate with background and 
experience. Send resume to: James R. Schmitt, 
Gillette Safety Razor Co., Boston 6, Mass. 


METALLURGIST: B.S. degree. Recent grad- 
uate with up to three years experience pre- 
ferred. Duties would include supervision of 
applied research on projects related to non- 
ferrous investment castings. Plant located in 
New England. Salary commensurate with 
qualifications. Box 11-55. 


DESIGN ENGINEER: Familiar with heat 
treating furnaces, equipment and shop practice. 
Originality and versatility valued. Interesting, 
permanent opening with leading small business. 
State qualifications fully. Box 11-60. 


Midwest 


PLANT METALLURGIST: With minimum of 
ten years experience in wire mill operations 
and cold heading and heat treating of fabri- 
cated wire products, to manage quality con- 
trol laboratory and direct heat treating and 
related technical operations, in new integrated 
processing plant and wire mill. Send resume 
and salary requirements. Box 11-20. 


RESEARCH METALLURGIST: M.S. degree 
or B.S. with exceptionally strong research ex- 
perience in physical metallurgy. Knowledge of 
X-ray diffraction desirable. Research programs 
involve determination of rolling textures, phase 
diagrams, recrystallization studies, high-tem- 
perature protective coatings and alloy develop- 
ment. Opportunity for collegiate teaching. Sal- 
ary competitive with industry. Send resume to: 
Special Projects Division, University of Day- 
ton Research Institute, Dayton 9, Ohio. 


METALLOGRAPHER: With three to five 
years experience in all phases of metallography 
for employment in modern laboratory dealing 
with many unique metallographic problems. 
Background in X-ray diffraction desirable. 
Salary competitive with industry. Send com- 
plete resume to: Special Projects Division, Uni- 
Mg 4 of Dayton Research Institute, Dayton 
’ oO. 


METALLURGIST: B.S. or M.S. degree, 25 
to 32 years old, with several years experience 
in metallography, ferrous metals and alloys 
and report writing. Position in Pittsburgh dis- 
trict offers excellent advancement opportuni- 
ties, interesting development work, permanence, 
and liberal salary, depending on experience 
and ability. Box 11-25. 
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METALLURGISTS AND METALLURGICAL 
ENGINEERS: Challenging opportunities exist 
for the career scientist or engineer with this 
primary refiner and diverse fabricator of re- 
fractory metal products. Our rapid expansion 
assures you of an assignment to match your 
training and ability in the areas of basic and 
applied research and development, design and 
process work and manufacturing. Send resume 
in confidence to: Professional Personnel Of- 
ficer, Fansteel Metallurgical Corp., 2200 Sheri- 
dan Rd., North Chicago, Il. 


METALLURGICAL ENGINEER: Opportuni- 
ty to grow with a progressive special metals 
producer. Two to three years mill-process en- 


gineering experience desirable. Duties include 
establishment, improvement and control of met- 
alworking operations which include hot and 
cold rolling, forging, drawing, extrusion and 
writing specifications. Knowledge of titanium 
and zirconium desirable but not a requisite. 
Send resume and salary requirements in con- 
fidence to: Mallory-Sharon Metals Corp., Box 
281, Warren Ave., Ext., Niles, Ohio. 


METALLURGIST: B.S. or M.S. degree; Chi- 
cago district; age limits 25 to 32 years. Ex- 
perience in metallography, steel and iron al- 
loys and report writing preferred. Permanent 
position leading to advancement along pro- 
duction, sales or research lines. Present work 
in interesting development functions, liberal 
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salary depending on experience and ability. 
Box 11-65. 


METALLURGICAL ENGINEER: Graduate. 
Experience in low-alloy and austenitic high- 
temperature alloys preferred, but will consider 
recent graduate. Assignment in process con- 
trol laboratory of major automotive parts 
manufacturer. Work covers forging, cold form- 
ing, heat treating methods. $6500/9600 per 
year. Cleveland. Box 11-70. 


METALLURGIST ~— STAINLESS STEEL 
PRODUCER: Metallurgist for technical con- 
tact with customers for stainless bar, wire 
and forging billets. Well versed in mill pro- 
duction, inspection, lab practice and uses of 
these products. Customer contact experience 
desirable. Send resume of experience, educa- 
tion and salary requirements to: Employment 
Office, Universal-Cyclops Steel Corp., Drawer 
153, Bridgeville, Pa. 


West 


DEVELOPMENT METALLURGICAL ENGI- 
NEER: Expanding investment casting company 
needs man with technical background to work 
on development programs in engineering depart- 
ment. Gating experience essential. Degree in 
metallurgy or equivalent foundry experience 
preferred. New plant, profit sharing plan and 
excellent working conditions. Send complete 
resume of work history, education and salary 
expected to: Precision Castparts Corp., 4600 
S.E. Harney Dr., Portland, Ore. 


POSITIONS WANTED 


PROCESS METALLURGIST: B.S. degree, 35 
years old, looking for position where common 
sense counts and suburban living, grass, trees 
and space for a family is available, in exchange 
for hard work backed up by ten years experi- 
ence including supervision of a metallurgical 
laboratory, metallography, trouble shooting, 
development work, heat treating, liaison with 
manufacturing, design engineers, customers 
and suppliers. Resume on request. Box 11-30. 


METALLURGIST: Melting metallurgist and 
supervisor in laboratory of production ferrous 
foundry since receipt of B.S. degree in Decem- 
ber 958. Desires more challenging position in 
metallurgical development. Undergraduate ex- 
perience includes physical testing and failure 
analysis of wide variety of ferrous and non- 
ferrous metals, and applied research in weld- 
— shipbuilding materials. Box 
11-35. 


ENGINEER-ADMINISTRATOR: B.S., M.S., 
Met.E., Master business administration. Re- 
search and development experience with high- 
temperature materials, light metals, etc., cur- 
rently training director and management devel- 
opment for large research and development 
operation. Age 28, family, veteran. Desires in- 
dustrial management, engineering administra- 
tion or technical sales. Available January 1960. 
Box 11-40. 


GRADUATE METALLURGIST: Age 35. Ten 
years experience in organization and admin- 
istration of metallurgical production and devel- 
opment laboratories. Presently manager of 
quality. Desires metallurgical challenge in ma- 
terial development and processing. Knowledge 
of metals and metal processing in aircraft 
high-temperature and titanium forging, auto- 
motive foundry. Prefers West Coast or Den- 
ver. Box 11-45. 





SENIOR METALLURGISTS 


One metallurgist to conduct research 
in field of vacuum metallurgy and al- 
loy development; another to investi- 
gate properties of metals under un- 
usual conditions of temperature, load- 
ing, time and stress concentration, and 
to determine fundamental nature of 
deformation and fracture under these 
conditions. Aptitude for research and 
ability to write reports essential. Ex- 
cellent working conditions and oppor- 
tunity for professional growth. 


SOUTHERN RESEARCH INSTITUTE 
BIRMINGHAM 5, ALABAMA 

















Research Scientists 
FOR BASIC & APPLIED RESEARCH AT 


Sylvania’s Research Laboratories 


Significant expansion of company-supported research in solid state 
physics, physical electronics, metallurgy and physical chemistry has 
created a number of exceptional opportunities at several levels, up to 
Senior Scientist or Section Head. Inquiries are invited from persons 
with appropriate training and experience who would be interested in 
participating in one of the following programs: 


REFRACTORY METALLURGY 
Theoretical and experimental investigations of all phases of the metal- 
lurgy of refractory metals and alloys including process, fabrication, 
physical and mechanical metallurgy. 


ELECTRONIC MATERIALS 
Synthesis and evaluation of materials and studies of the basic mechan- 
isms involved in magnetics, ferrites, phosphors and dielectrics. 


ELECTRONIC COMPONENTS 
Investigations of techniques and materials involved in microminiaturi- 


zation and integrated circuits. 
e 


ANALYTICAL CHEMISTRY 
Analysis of ultra-trace impurities in electronic materials, semiconduc- 
tors and metals including the development of new analytical techniques. 


THERMIONIC EMISSION 
Studies of the basic mechanisms of electron emission from high and 
low temperature surfaces; experimental evaluation of emission prop- 
erties of base alloys, films and matrix forms. 


MICROWAVE & ULTRA-MICROWAVE ELECTRONICS 
Theoretical and experimental investigations of Maser-like devices and 
parametric amplifiers, including microwave spectroscopy studies of 
paramagnetic crystals. 


SEMICONDUCTOR DEVICES 
Theoretical and experimental studies of new devices and device con- 
cepts, new fabrication techniques and the applications of new semi- 
conductor materials and phenomena. 


SEMICONDUCTOR MATERIALS & POLAR CRYSTALS 


Studies of the basic phenomena and properties of existing and new 
materials with these characteristics. 


Modern, fully equipped laboratories, considerable scientific freedom, 
and association with staff members of established scientific prestige 
afford realistic opportunities for professional growth and recognition. 
Please submit resume in confidence to Mr. A. E. Powell, Dept.11-M -. 


RESEARCH LABORATORIES 


¥ SYLVANIAS 


Subsidiary of 
GENERAL TELEPHONE & ELECTRONICS 
Bayside, Long Island, New York 
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METALLURGISTS 


Thiokol’s fast-rising Utah Division 
has several openings available, includ- 
ing supervisory positions, in connec- 
tion with metals research and develop- 
ment programs in solid-propellant 


rocketry. 


Opportunities exist in physical and 
mechanical metallurgy; development 


and processing of high-strength steels, 
refractory metals and high-temperature 


alloys; X-ray diffraction, spectroscopy 


and analytical chemistry. 


Please send complete resume, in- 
cluding current earnings and salary re- 


quirement to Mr. Stephen L. Robinson. 


Thiokol 


CHEMICAL CORPORATION 
UTAH DIVISION 


Personnel Offices: 120 South Main St., Brigham City, Utah 











METALLURGISTS 


Excellent opportunity to grow with 
a progressive expanding company for 
graduates with B.S. degree and up 
to five years experience, to carry out 
work in laboratory programs on ex- 
traction, alloying, melting, extrusion, 


welding, rolling. 


Salary commensurate with qualifica- 


tions and experience. 


Send resumes in confidence or call 


collect— 


Richard M. Quimby, 
Personnel Director 
The Beryllium Corp. 
P. O. Box 1462 
Reading, Pa. 








PHYSICAL METALLURGIST 
Excellent Future 
With 
CRUCIBLE STEEL COMPANY 
OF AMERICA 


Outstanding opportunities for ad- 
vancement exist in this specialty steel 
company with its alert, aggressive 
management. Current opening for 
physical metallurgist to do advanced 
work in the physical metallurgy of 
toolsteels with specific emphasis on high 
speed toolsteels. Prefer Ph.D. and 3 
to 5 years’ experience in ferrous physi- 
cal metallurgy, not necessarily toolsteel. 


Excellent employee benefit programs. 
Ability and experience will receive rec- 
ognition in salary consideration. 


Send resume and salary requirement 
to 


Mr. J. E. Harris 
CRUCIBLE STEEL CO. 
OF AMERICA 

P, O. Box 88 
Pittsburgh 30, Pa. 





METALLURGICAL ENGINEER: Ten years 
diversified experience in precious metals in- 
cluding industrial sales, customer liaison and 
alloy development. Strong background in proc- 
ess metallurgy involving casting, rolling, ex- 
trusion, wire drawing. Seeks position in ad- 
ministration, product sales or technical serv- 
ice. Box 11-75. 


METALLURGICAL CHEMIST: Presently 
directing a research program involving metal 
treatment and finishing; electroplating, hot 
dipping, cladding, phosphating, diffusion and 
conversion coatings, lacquering, anodizing, cor- 
rosion testing. Physical metallurgy back- 
ground in ferrous and nonferrous metals. De- 
sires similar position, or as chief chemist or 
metallurgist in production control and testing, 
with firm in this field. Box 11-80. 


METALLURGICAL ENGINEER: Met.E. and 
M.B.A. degrees, age 29, married, family. De- 
sires position in technical marketing or field 
engineering in a metallurgical industry. Four 
years research experience in refractory metals, 
tool materials, powder metallurgy. Supervisory 
experience. Box 11-85. 


LIGHT METAL EXTRUSION ENGINEER: 
With over 17 years experience in all phases of 
plant operation including melting, casting, ex- 
trusion and fabrication. Background includes 
sales, engineering, metallurgy and manage- 
ment. Interested in technical sales of basic ma- 
terials or equipment, or plant management in 
the light metals extrusion field. Box 11-90. 


SALES-PROJECT ENGINEER: Or admin- 
istrative assistant. Metallurgical degree. 
Twenty years of diversified experience in open- 
hearth, inspection, appliance manufacturing 
and sales. Will relocate, travel. Box 11-95. 








TOOLSTEEL AND HIGH-TEMPERATURE 
ALLOY SALESMAN: Progressive com- 
pany looking for salesman with ex- 
perience for the Houston and Dallas 
territory. Excellent chance for ad- 
vancement. 

Box 11-5, Metals Review 











LITERATURE METALLURGIST 


LIBRARIAN 


The American Society for Metals needs a top-notch person to 
conduct bibliographic searches, operate library. Must have 
good technical knowledge of metallurgical field and acquaint- 
ance with library indexing tools and techniques. Splendid 
opportunity to get in on the ground floor of A.S.M.’s new 


Metals Documentation Service. 


Library is expected to grow 


rapidly both in holdings and services. Send full particulars 


of training and experience to: 


American Society for Metals 
Att: Mrs. Marjorie R. Hyslop 


Metals Park 
Novelty, Ohio 
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RESEARCH METALLURGISTS 


Continuing growth of the J&L research and development program has 
created a number of openings for professional personnel, holding 
Ph.D., M.S., or B.S. degrees in metallurgy or a related scientific field. 
Projects underway or in prospect cover a diversity of subjects in 
physical and process metallurgy, all of course, related to the produc- 
tion of carbon and stainless steels, and all company supported. 
Because of this diversity, it is almost always possible to accommodate 
individual interests. 


The J&L Research Division is housed in the modern, air-conditioned, 
fully-equipped Graham Laboratory in suburban Pittsburgh. Attractive 
residential areas are close by. And progressive Pittsburgh offers many 
advantages, including full graduate programs at the University of 
Pittsburgh and Carnegie Institute of Technology for the man who wants 
to continue his professional education. 


If you have these interests, we would like to hear from you, and 
will respect your confidence. Write. 


J. A. Hill 


R h and Devel . 


JONES & LAUGHLIN STEEL CORPORATION 


#3 Gateway Center 
Pittsburgh 30, Pennsylvania 





P.S. Graduating in 1960? Let us know early, so we can arrange to 
talk with you during the winter. 


Metallurgists 


Career opportunities in 
Research & Development 
with rapidly expanding company. 


The Bridgeport Brass Company provides exceptional career 
openings for qualified metallurgists with the ability to 
participate in—and lead—octivities in the non-ferrous and 
special metals field. These openings offer outstanding 
opportunities in a dynamically growing 12-plant company. 
Complete and modern benefits program is provided. 





Challenging positions for: 


MECHANICAL METALLURGIST (Bridgeport, Conn.) 


Advanced degree (Metallurgy or Mechanical Engineering) or 
equivalent experience in fundamental problems of metal 
deformation. Lead development of new metal working 
processes, emphasis on Space Age metals. 


ASSOCIATE RESEARCH METALLURGIST 
(Bridgeport, Conn.) 
Strong background in physical metallurgy. Experience in 


aluminum alloys desirable. Plan and conduct research in- 
volving the constitution and structure of non-ferrous alloys. 


ASSISTANT RESEARCH METALLURGIST 
(Bridgeport, Conn.) 


Metallurgical degree. About 2 yrs. experience in research 
lp. or related work. Interest in a, metallurgy and alloy 
BRASS development. Conduct researc saesrving development and 
Bridgeport testing of copper and aluminum-base alloys. 
€ Please send complete resume, letter of application, 
salary requirements and availability date to: Mr. 
F, J. Finsinger, Personne! Manager 


BRIDGEPORT BRASS CO. 


30 Grand Street, Bridgeport 2, Conn. 


oO 
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OPPORTUNITIES IN PRODUCTION METALLURGY 
E.1.DU PONT DE NEMOURS & COMPANY 


New opportunities in the growing and important field of re- 
fractory metals are now available with du Pont at a new facility 
to be located in Baltimore, Maryland. A major expansion in alloy 
development, metal manufacture and mill product processing 
techniques is being conducted. Two supervisory positions are 
open for men who have from 5 to 10 years’ experience in metals 
processing. 


Production Supervisor—Rolled Products 


The position requires the daily supervision of the rolling 
and finishing areas. The rolling area consists of multi-purpose 
rolling facilities, unique in design, and capable of very di- 
versified operations. Both hot and cold rolling of sheet, bars 
and coi's of refractory metals will be involved. Experience in 
finishing, heat-treating and inspection is essential. 


Production Supervisor—Melting 


The position requires previous experience in consumable 
electrode-cold mold-arc melting operations. In addition, thor- 
ough knowledge of electrode preparation and the behavior 
of refractory metals on melting and solidification is required. 


Trained personnel in physical and mechanical metallurgy or 
those with equivalent experience are needed for these super- 
visory openings. Please forward resume, including details of 
education, experience and salary expected to Mr. A. F. Hartford, 
Employee Relations Department, E. |. du Pont de Nemours & 
Company, Wilmington, Delaware. Replies held confidential. 








ENGINEERING 
SUPERVISOR 


For Magnetics Group engaged in imaginative 
development of new melting processing tech- 
niques. Salary open. Should have minimum 
5 years experience in magnetic alloy de- 
velopment and at least BS degree. 


SUPERVISOR OF 
PILOT PLANT 


Development of structural alloys to include 
high temperature alloys, room temperature 
and high rotor materials, non-magnetic high 
strength alloys, nuclear structural materials, 
etc. 


SUPERVISOR OF 
PILOT PLANT 


Development of metallurgical processing tech- 
niques such as vacuum arc and vacuum in- 
duction melting, ultrasonic vibrations, ex- 
trusion, various methods of rolling and draw- 
ing, heat treating, etc. 


You will be associated with one of the largest industrial 
corporations in the U. S. and will be afforded unlimited 
opportunity to display your ability. 


Salaries open. Send confidential resumes to: 


BOX 11-10, Metals Review 
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METALLURGIST 


Marked expansion in beryllium cop- 
per research offers unusual oppor- 
tunities for senior men. Ph.D.’s pre- 
ferred but B. S.’s with substantial re- 
search experience equally acceptable. 
Positions of Manager and Supervisor 


open. 


Excellent opportunity to grow with the 
leading producer of beryllium prod- 


Send r in fid 





e or call 


collect— 


Richard M. Quimby, 


Personnel Director tunity for 


recognition, 
The Beryllium Corp. 


P. O. Box 1462 
Reading, Pa. 





METALLURGISTS 


for career opportunities in 


RESEARCH 
and 


DEVELOPMENT 


Battelle has openings for qualified 
metallurgists in the areas of: 


uets. © PHYSICAL METALLURGY 
@ ALLOY DEVELOPMENT 


@ MECHANICAL WORKING 
OF METALS 


@ PROCESS DEVELOPMENT 
We offer competitive salaries, oppor- 
professional growth and 


and many unique ad- 
vantages. Write to Mr. L. G. Hill, 


Battelle Memorial Institute 


505 King Avenue 
Columbus 1, Ohio 


Metallurgists 


For work on 
Materials Research 
Liquid Metal Technology 
Metallography and Effects 
of Radiation on Materials 


Interesting Opportunities 
in the field of 
Liquid Metal Fuel 
Reactor Systems 
exist at a laboratory engaged in 
FUNDAMENTAL & 
APPLIED RESEARCH ON 
NUCLEAR REACTOR 
COMPONENTS 


Candidates should have an advanced 
degree or experience 


SEND COMPLETE RESUME 


to 
Employment Supervisor 


BROOKHAVEN 


NATIONAL LABORATORY 
ASSOCIATED UNIVERSITIES, INC. 


UPTON, L. I., N. Y. 
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AMENDED BY THE Acts oF Marcu 3, 1933, AND ee 2, 1946 
(Trrtz 39, Unrrep States Cope, Secrion 233) SHOWING 
THE OWNERSHIP, MANAGEMENT, AND CIRCULATION OF 


METALS REVIEW 
PusLisHED MoNTHLY AT CLEVELAND, OHIO 
FoR Ocroser 1, 1959 


1. The names and addresses of the publisher, editor, managing 
editor, and business managers are: Publisher, American Society 
for Metals, Metals Park, Novelty, Ohio; Editor, Betty A. Bryan, 
Metals Park, Novelty, Ohio; Managing Editor, None; Business 
Manager, None. 


2. The owner is: (If owned by a corporation, its name and 
address must be stated and also immediately thereunder the 
names and addresses of stockholders owning or holding 1 percent 
or more of total amount of stock. If not owned by a corpora- 
tion, the names and addresses of the individual owners must 
be given. If owned by a partnership or other unincorporated 
firm, its name and address, as well as that of each individual 
member, must be given.) The American Society for Metals, 
Metals Park, Novelty, Ohio, which is an educational institution, 
the officers being: President, C. H. Lorig; Vice-President, 
Walter Crafts; Treasurer, R. H. Aborn; Secretary, W. E. Jominy; 
Trustees, G. M. Young, John H. Hollomon, E. E. Stansbury, 
Earl Parker and M. A. Scheil. All officers as above, Metals 
Park, Novelty, Ohio. 
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bonds, mortgages, or other securities are: (If there are none, so 
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4. Paragraphs 2 and 3 include, in cases where the stockholder 
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trustee or in any other fiduciary relation, the name of the 
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edge and belief as to the circumstances and conditions under 
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in a capacity other than that of a bona fide owner. 
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(Seal) Laura M. Tracy, Notary Public. (My commission expires 
Nov. 6, 1960) 
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NEW COMPANION VOLUME 
TO FAMED BASIC METALLURGY | 


This easy-to-read and practical book describes the 
equipment and its use for metallurgical operations. 
This is a practical guide to metallurgical equipment, 
test and techniques. 

Well-illustrated with 67 pictures, 17 pull-out data 
sheets and 37 charts and graphs, Basic Metallurgy II 
contains a comprehensive 8-page index for handy use 
plus 68 references to other authoritative sources. 


Table of Contents 


PURPOSE AND KINDS OF 
TESTING 

TENSION TESTING MACHINES 

HARDNESS TESTING 

OTHER MECHANICAL TESTS 

NONDESTRUCTIVE TESTING CORROSION TESTING 

MACROSCOPIC TESTING MISCELLANEOUS TESTING 


$7.50 . . . 232 Pgs. PLUS 17 Data Sheets . . . Red Cloth Binding 


MICROSCOPIC INVESTIGATION 

PYROMETRY 

HEAT TREATING EQUIPMENT 

PREPARED ATMOSPHERES FOR 
HEAT TREATMENT 


ASM Technical and Engineering Book Information Service 
METALS PARK, Novelty, Ohio—Dept. 11-R 


ROPING HME FING Boys. 5 5:5 5s ore c:b:a'e 0.0:5i6.0;6 dueibesve for copy(s) of Basic 
Metallurgy, Volume II. om) 


Or: Bill me () Bill Company 1] 
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Metallurgists to develop 


The Bettis Atomic Power Laboratory offers the 
metallurgist a wide range of experimental and 
applied reactor metallurgy problems, which 
include the development of new fuel materials— 
alloys, ceramics and dispersions for extending 
reactor life at higher temperatures; radiation 


studies; development of new types of cladding, and 


ALLO ¥ Ss applying existing materials to nuclear Systems. 
If you are a metallurgist and are interested in pursuing 
APPI ICATI Ons a carcer in reactor and nuclear power system 


metallurgy and are a U.S. Citizen, write to: 
Mr. M. ]. Downey, Dept. B-7, Bettis Atomic 
Power Laboratory, Westinghouse Electric 
Corporation, P. O. Box 1526, Pittsburgh 


30, Pennsylvania, 


Diffusion Interface 





Joining of Hf to Zr 
by welding 





BETTIS ATOMIC POWER LABORATORY 





Westinghouse o 


BETTER YOUR FUTURE AT BETTIS, 
e 
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A Study 

in Applied 
Creativity 
at KAPL 

— directed 
to Engineers 
& Scientists 
to whom an 
environment 
of academic 
freedom 

is of first 


importance 


Transverse section of 200-4 UO» 
dispersed in Zircaloy matrix. 30X. 
BF. Reduced approximately 38% for 
reproduction. 


T Longitudinal section of 200-u UO» 
dispersed in Zircaloy matrix. 30X. 
BF. Reduced approximately 38% for 
reproduction. 


Scientists have long been cognizant ot the theoretical advantages 
of applying the dispersion theory to reactor fuel elements. Ideally 
this concept could be utilized to extend substantially fuel rod life in 
high performance water cooled‘réactots. * 


But it remained for KAPL Metallurgists Dr. A. P. Beard and R. N, 
Honeyman to solve basic problems of process metallurgy involved 
and achieve actual fabrication of zirconium-alloy base dispersion 
elements which were a significant step closer to the theoretical ideal. 


NARROWING 
THE “DEPARTURE 
FROM IDEALITY” 
IN DISPERSION 
FUEL DEVELOPMENT 


Encouraged by Dr. C.°E. Weber; Manager of Basic Materials Devel- 
opment, and a leading figure in Dispersion Element research — and 
aided by consultation with specialists in several KAPL laboratories — 
Beard and Honeyman successfully completed evaluation of the 
irradiation behayior of their first samples in September 1958, only 
eighteen months (and 2 volumes of experimental data) after the 
study program was formally initiated. 


A capsule description of their findings appears below. Reprints of a 
paper outlining the experimental method and techniques used to 
prepare laboratory samples will be furnished on request. 


Summary of Findings: Dispersion Fuel Study 





——_ 
... Showed that mechanical attritioning could be used 


Sa 
to prepare zirconium powder with high corrosion resistance. 


t ...that extrusion of dispersions of 200 micron dia. particles of 
spherical UOz & UC could be achieved at 750° C with little or no 
stringering and no reaction between particles and Zircaloy matrices. 


..that irradiation behavior of zirconium base dispersion fuels con- 
firmed theoretical concepts of such systems. 


R. N. Honeyman (l.) and A. P. Beard (r.) 


Engineers and scientists who appreciate an environment where free inquiry and creative initiative are 


encouraged are invited to investigate these immediate openings: 


Advanced numerical analysis (PhD) * Computer opera- 


tions * Computer programming * Mathematical statistics (PhD) * Analytical chemistry, X-ray diffraction * Chemical analysis, vacuum 


techniques * Radiochemistry 
reactor instrumentation * Reactor physics * Reactor mechanical design 


Physical metallurgy * Powerplant systems analysis * Powerplant & 
Heat transfer, fluid flow * Mass spectrometry * Stress analysis * 


Ceramic materials development (PhD) 


Reactor plant operation 


Send your resume in confidence, including salary requirement. We are interested in your technical achievements and interests. 


(U.S. citizenship required) 


Address: Mr. A. J. Scipione, Derr. 43-MK 


Knolls Almic Power Laboralory 


OPERATED FORA EC BY 


GENERAL @@ ELECTRIC 


SCHENECTADY. N.Y 








